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I  7  I'd. II),  t'micd  tuiind'T  ot"  the  Alcxamlri.m  School  ot 
^  ^  M.ithcniatii  ■-.  wa-.  ihi-  author  ot"  not  ic->^  th.m  nim- 
Works.  .\[i]iro\imali-l\-  (oiniili-tc  lixts,  all  (.■antiilK-  edited, 
ot'  four  ot"  the..!-,  (  I  )  the  l-l/c  moils.  (J)  the-  Palii.  ( ,;  i  the  Of^t!t<. 
(  \)  the  riiiiiiiiiicihr.  are  now  our  ])os-^e-^sion.  in  the  ca^e  ot 
15)  t'  <•  /'.Hii(/(iriti.  I'))  the  Siirftrii-/-Oi !,  (7)  tlie  Loiius.  our 
t'ra'j.ni(  iuar\-  knowledge,  derixctl  wholk  troni  (in-'k  sources, 
in.ikes  coiii(;cture  as  to  their  content  ot"  the  \-a-nest  nature-. 
( )n  1'^)  th(-  /'origins,  I'.ippus  L;"ives  ext(-iult-d  comment.  As 
to|(,i.  the  liook  (hi  /h':-i.w'>ii>  ((>/' /li^iiirs).  I'r  x  lu->  alone  .unoni; 
(ireeks  niak(-s  e.\|)l,uial()ry  r(-t\'rence.  Ihit  in  an  Arabian 
MS.,  tran-^l.ited  1)\  W'oepcke  into  I-'rench  o\  er  si\t\-  years  a^o, 
ue  have  not  onU"  the  enunciations  ot  all  01  the  i.):-o|)o..,iiions 
l)Ui  aKo  the  prodts  ot'  tour  oi  them. 

Whilst  (-hd)orate  n-stor  iiii  ms  ot"  the  Pori.<:::<  by  Sim-on 
and  <  hasles  lia\(-  been  inilili-^hed.  no  p.  iou^  att<-m])l  has 
lie(-n  m.ide  (the  ])ain|)hlet  ot' (  )t"t<-rdinL^<-r  is  not  torL^otten)  to 
restore  tin-  prodls  ot"  the  book  (hi  /h'l'isioii.^  {,'/  Z/^'. //■€>).  .\nd, 
<-\ce]it  for  a  short  sketch  in  1  le.ith'^  nionunK-ntal  edition  ot 
I-".U(  lid's  l\U'iiuiit>.  nothiuL;-  but  |)assinL;'  nn-ntion  ot  luiclid's 
b(]ok  (^it   ni:-i^ious   has  aji|H,-ared  in    I'"nL;'lish. 

in  this  litth-  volume  I  h.i\(-  atti-mpted  : 

(1)  to  L;i\e,  with  n.ece-^ScU-\  commentary,  ;i  restoration 
ot"  luiclid's  work  b.is(-d  on  the  W  oepcke  tc-\t  and  on  .1 
ihirteentii   c(-ntur\-   geometry   ot'   Leonardo    I'isano. 

(;i  to  take  due  account  ot'  th<-  \arious  questions  which 
ari--e  in  connc-ction  with  \a)  certain  M.S.S,  ot  •-  Muhammed 
lia.^di-dinus,"  (/')  thtt  1  )ee-Coinmandinus  book  on  divisions 
o'l    t'l^'ures, 

(  ;i  to  indicate  the  writers  pricjr  to  1500  who  ha\'e  dealt 
with  propositions  ot  l-!uclid's  work. 
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(4)  to  make  a  sclL-ctiuii  iVom  the  very  (■.\t«Mi>ivi-  liihlio- 
i;rai)hy  of  the  .sul)jc(t   iliiriiiL;    the   p.ist   400  \t:ars. 

In  the-  historiral  survey  the  MSS.  of  "  Muhaniined  liaijile- 
diiuis"  |(l,i\-  an  important  nMe,  and  many  rceeiu  histurlans. 
lor  exam]»l(-  HeiherL^r,  Cantor,  I  lankel,  Loria,  Suter,  and 
Steinschneid'T,  ha\'(_:  contrilmted  to  the  tlisciission.  As  it  is 
necessarv  for  me  to  correct  error--,  major  and  minor,  oi  all  ol 
these  writers,  con-iider.iljl.-  det.til  h.i--  to  lie  t,^i\-en  in  the  tir-.t 
|iartof  th.'-  x'ohinie  ;  the  hrii-t  s'-cond  part  treats  ot  \\riter-^  on 
(h\isions  hetore-  1  50CJ :  the  third  part  contains  the  re^tor.ition 
proper,  with  its  thirt\'--.i\  propositions.  1  he  .\ppf'iih\  deaU 
witli  hteratiire  since  1500. 

.\  score  of  th(;  jjropo^itions  are  more-  or  less  taniihar  as 
i-^oLited  |)rolilems  (»f  moih-rn  I'lni^hsh  texts,  .uid  ,ii-e  .dso  to  \k- 
tound  in  main'  recent  l^n^hsh,  (ierman  .md  h'rench  hooks 
and  periochcals.  l!ut  an\'  .ip|)i-o\imately  accurate  restoration 
of  the  work  <is  ,1  whole,  in  Muclidean  manner,  can  h.u'dly  tail 
ot  appeal  to  an\(jne  intereste(.l  in  elenicaUar)'  L;eometr\  or  in 
(ireek  m.itheniatics  of  twenty-two  centuries  a^o. 

In  the  spc-llinsj;  of  Araliian  n.nnes,  I  have  tullowed  Siiter. 

It  is  a  pleasure  to  ha\e  to  ,icknowledL;e  indelitedne>s  to 
the  two  foremost  lixinu;  authorities  on  (Ireek  .Matliematics. 
I  reter  to  Professor  J.  L.  I  IeiherL(  of  th('  L'nixcrsit)'  ol 
Copenhagen  and  to  Sir  Ihonias  I..  Heath  ot  London. 
Professor  lleiherL;'  most  kind!)'  sent  me  the  proot  pa^es  ot 
the  fort!icomint,f  concluding  xolumeot  Kuclid's  ('>pt'ra  (hunia, 
which  cont.uned  the  relerences  to  I'^^ucliil's  hook  (hi  /^iii.sions 
of  /■'ii^inrs.  To  Sir  Thomas  m\'  de!)i  is  great,  <  )n  nearly 
e\ery  paL.;e  that  follows  there  is  evidence  (jf  the  inllu(-nce  of 
his  publications;  moreover,  he  has  reatl  liiis  little  iiook  m 
proof  and  set  me  right  at  several  iioints,  more  especialK'  in 
connection   witli   tliscussions   in    .\'ote    113  ,md   Paragraph   50, 


R.  C,  A. 
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/'ro(//is.   and  /i/u/icf s   hook   (  hi   /hi'i^ioiis. 


I.  Last  in  a  list  dt  luiclid  s  works  "full  nf  .ulmirahlc 
(liliLji-iKe  and  skiltiil  considcratiim.  '  I'roclns  niciuiuns.  without 
coiiimcnt,  TTf.p\  SiaLpareov  fii.fiKlov' .  iUit  a  littk-  later"  in 
s[K-,ikinL;  I'l  the  conctqttion  or  dctiniiion  n{  Jii^urc  and  of  the 
di\isil)ility  ot  a  liLiun-  into  others  difteriiii^'  from  it  in  kind, 
i'roclus  adds.  "  I'Or  the  circle  is  divisible;  into  parts  unlike 
ill  deiinition  or  notion,  ami  so  is  each  of  the  rectilineal  tiL^ures: 
this  is  in  tact  the-  business  of  the  writer  of  the  I^leiiients  in 
his  I)i\isions,  where  he  divides  jj;i\cn  figures,  in  one  case  into 
like  fi'^iires,  and  in  aniHher  into  unlike'.  " 


Ih'  /hii.<ioiii/>its  h\   MuluDiui'cd  />a^'i'lc(/iiiiis  and 
'the  l\c  MS. 

2.  1  his  is  all  we  h.ivi-  troni  (ireek  sources,  but  the 
discovers  ot  an  Arabian  transl.uion  of  the  treatise  supplies 
the-    deficienc)-.       In   histories   of   I'.uclid's  works   (h"'  e.xainple 


I'..    rnc,ll>-in,    I.i-i])/i,L;.    iti7j,   p.   r,.;.       KttfHM,.c   t^i  tin,   uork   uill    be    m.ulc    hv 
'■  i'roi  ki^.  ' 

-   I'm.  Ui^',  |).  144. 

In  thi^  tr.in-l.ilimi  I  h.ivc  tn',l.j,\c.l  T.  [..  Ill  mm,  ///,•  lh:>;,ii  n,..'ks  of 
l::(JiJ\  FJ.ii.Ht^.  I.  C,unl)r)ili,'f,  ''/jc,  |<,  ,^.  I;,  ili.tili'-,  ,1.  ccun;;  pp.  ,••  10  of 
l.i.tiiil,  l)o,,k  ('//  l<iii<u-iii  I  bli.ill  rctVr  !iy  -  Hcatii. 

"  L;kc  ,ui(i  ••uiihkr  in  !lic  .ihoii.-  tjuot.ition  nicin,  not  ••sinnl.ir"  and 
••<li"'inil.ir'  m  the  to.  hni.  ,il  ^^nM•.  bm  "liki."  i.r  ■•nnlikc  in  ,l,Jiniti,'n  or  luti.-n  : 
thii^^to  ibMiio  ,1  tn  ui,l;1l-  \\\K^\  U;.m\:.\v^  \vnul,|  be  to  linutc  it  into  "likf  '  n-un.-~,  10 


•'  nnlikf  ■  tijun 


.\. 


UtMth, 


2  I.L(I.II)S    r.OOK    <i\    lilVI'-loN's    (II     I  H.l  RK'^     I  :; 

lliMsi-  li\  I  laiik'-l',  1  111  Ik  r-  ,  Im\  aro  ,  I.Dri.i  ,  Cantor'.  1  ink^cli '. 
I  If, nil  I  |)r(imini'inc  i-^  L;i\'ii  l<i  a  tn  alisi;  /h  / hi'i.-ioiii/nis.  1)\' 
(iiic  "  Mnhainnicd  Hamli  liinu-,,'  (  )t  tlii^  m  i  5');' a  rojiy  (in 
Latin  I  was  L;iv(n  Ia  |(ihn  1  )ic  ti  1  I  (ininiaiulinus  w  ho  ])ul)lisli<-'l 
it  in  I'ci's  nann'ami  his  own  in  157"  •  l\c(<-nt  writiTs  u  hoM- 
pulihc  .itions  aiiinarcil  hcl'  r<-  10(15  ha\i'  i^iiHTally  snpiiosrd 
that  I'll-  hail  soiiifuhi-ri-  insi()\<r(tl  .\\\  Araliiaii  ori^^inal  ot 
Muhaininrd's  uurk  ami  had  L^ivn  a  l.alin  translation  to 
(Joiniiiandiniis.       Xoliiiii''   loiitrarv    to   this  is  indc-d  rsulicilK' 


'   li,  1 1  \Nki  I  .  ^',7-  '/    ,.   slitc  dcr  MittlhiiMtik;  \.v^\ni.  i"74.  I'-  ■■  U- 
J      I..    Ill  II  I  Ki,.    l.i!ttia>X,\,l.iJiltiJlt-    Sliiiliiii    l:i\i     l-u'.ihl,    l.ci|r/i>;.    iVSj. 
pj..    1;    I',    ','.    ;■;.      I\rrirfii.:c  ti)  llii--  ivntk  will  \w  iiMilr  liv  '■  I  liilicr^.' 

'  K.  A.  I\\\(;i'  ■■  I'n  Iiiiiiii;iii  ;til  iin.i  Kesiiiu/iniiL'  del  lihro  di  l,u.  lulc  -.iill.i 
(livi->itini-  (Kile  li-uir  |ii,iik.  . ////  </</  ii.il,-  Istitiilit  \'<)hl,>  ,ii  .^,  i, /;  ,,  l.:ltti;  ,./ 
Aill.\:..  l!SS',.  pp.  ;■'.  ''•  "  Ni'ti/ii'  itorir.jM  ri:'h  In-  MilLi  Divi-iotic  ililh-  Arcc' 
I'u-^iiit.it.i  li  J-  ,^i  lUi.iiM.  1  •■ ;-  •  .  I/,  ///,.;v,  ,/,/  >;  lU  hit  I  lit:'  t  \ihti>  (i:  St  u  ii.:, ,  /.  //r'V 
id  Ai':.  wil.  \-i  1  ;4.  I  lii^  i~  liy  lir  t!n-  iim^t  ihiburati-  r()ii>;dri.it:iin  nl  ilir 
MlliU'i  I  lip  \'i  llir  pH-cll'.       I\(  ti  Mill  1    In  It  »  ill  hi-  lliiidi    by  "  I'  ,n  .llii.' 

■  (  (.  1.' ■!  I  \.  ■•  I  r  s,  ,,],^i  ,.  ,.,tiL'  litll  .Ultll.l  (  iri,-!  i.i.  l.ibro  II,  II  prlimio  .UUt  11 
dcll.i  j;l-(i||kIi  ,1  <  ar.  ,1.       .lAwc/vV  (////•'  'V;,'/''»  A' niifiitlil  ill  Stiiinr.  /  <  //ir  ,-,/  ./;// 

hi    Mr.i.ll.K    \l,.     1.'^'.;.    pp.    h.S    70.    2ZQ    2Z\.       I X   SJilK,    li.llti'   lit  If   •tUtii.l    Ulwil, 

So  "iiii.i  <  di/Hiiu'.      MM. inn,  1.(14.  pp. -5i>  253,  42'.  i2~. 

'  M.  c  \\h.i;.  I'.'i  .'t  ^:iii^,  II  ti/.  r  tii  iJi!,/:/,-  ,f,  r  M  ifii,  ii!,i/i/[.\ ,.  pio;,  pp.  j.S;  S; 
II  ,  I';  'I '.  p.  ;;;. 

'  I.  Ih  I'l-'.  II.  .\itw  Ir  ■■  l.ukUi.li  ~  :ii  l',,ul>  \\  \^~,,\\  A  -  h\  !/-/■:>:.  yJ.ftidit-  ih'i 
t7.i.<.\.  ./.,',;/.'/'».■. ;.v... 7.'. ,/>,///,;/,  \  l.  .Miui,.;.!!!.  I'lwi.  c-pui  i.illy  t'tA-,  I  >4ii  41. 

'"  \\  hen  Ut'c  ua>  111  llaly  vi.-itiii>;  Ci'iiiiiLiiidiiiii^  .il  liliimi. 

"  /'.  ■.iip,>t;,i,riiiii  dirisii'iiil'iis  lihii  M,ii/ii'ii!<!i'  /:.ii;ii,i/in->  ■i<,n/'lii^  iiiiiu 
/•niiuiiii  It'.iiiiii^  /',,'  /.,'iu/!iiiiisi.\  is'  litli'iici  Coiiiiiuiiiitiiu  I  rhiiiili^  i'p,i,i  m 
liiitiii  ,iiilin.  li.(li.iH  1  (  niiiiiKiiidini  ill-  (..idnii  10  liVnlliis,  I'ls.iiiri.  y.\<\  \\.  In 
till-  1,11111-  >i-.ii  .i|ipc,cu-d  ,111  ll;ili,iri  tr,iii-.l,ithin  :  /./,>■.'  ih:'  //.■.■,/.'  ./>  ,i!:i,f,  ir  /,• 
siiptil'uii  iiUn.'u!:.'  .'  Ml.  li'-iiu  !:'  /i'l^.fii/iiw.  M  111, /.it, >  in  lutciipiiii:!  rt''r,i  ,ii 
.1/.  (/.  /'i  ■<■... I  (/'  .'/•  /  . .  I  '  mi  III  nuiiiii'...  I'yui.  It!  J.i!  /..itiih'  in  :-,>,'i^i>,-  ,1 :  I'.  I  i  m: 
(!,'  M,i':il:^li Ill  l\ -,1111.  (Ill  Ml'I.W...    4  iiriniiiil'i.rc<l  lr;i\«-..  and  44  riuiiiln-ii-d 

im  nlK-  SI1  U-. 

.\n  I'.n.li^li  tr..ii~l,iliiin  liciin  tin-  l..i;in.  \\\\\\  tin-  lolliv.i  in...:  tit',i.--p,i^r,  u.i^ 
piibli-ilud   ill  the  iu-\t  ii-imir\  :   ./    /.'.•'/■  .////,    />!ri.u,iit  ,/  Mi/i,iyiii,\  :  ■im>-i/',;/ 

/,>  .\/.li/l    111,!   /:.i.^,i,  ,lll!,\       .\.   U-  /'III  J.'l  ti:.  i'_\  tih-  p.lillS  ,1  Ji'.'lll   />,,•   ,'/  /.,'/!, i,l!,  ,llh/ 

J-iY,h)i,  Ci'iiiiiiiih/iih-  ,'J  lii'iii.  .1.'  .'/w  .1  little  /!:<i'l:  ,/  /■>,,/,  til  C'liniinulii}, . 
i,'ih,  ntii;::  //;<•  .^ini,-  iii,itl,r.  I  iihh'll  l'riill,i/  hv  l\.  i-~^  //'-  l-tU,.i(rii.  i(,i.vj. 
.\lthiiu:.,h  thi'  '.vniU  h.i^  .1  ii-p,ii,i!r  tit  it'  p.i.;i-  .iii'.i  the  abm  c  d.itf.  it  n,  1  iipii-s  the 
l.i-t  liH\  p.i;.;!--  (loi  (i;(i  nt  ,1  vm.ik  d.tlid  .1  \i',ii  l.ilci-  .  /ui.ii,l".\  I'.u  nuiils  ,,f 
{,,,ii!,tiv  II!  W  /.'.', ■/i--.../r'  7L'/!i,ii  IS  i.i,!-,!  -f  /■/,.//,■,.  ,-/  A',x"-^'"'  >"li'ls  'y 
C',iii:/',ii!i  ,ni,i  i'/!iM,r\  lil.TU'is,-  Jui,li,l''  I'lti  •".',/  M.iriniis  l');l,hc  tluiiinit,' 
•  v!ii,K\,l.  Aii,'  '  'jy,,ilis(-  ,'!  tilt  l^irisi,iis  ,■!  .^iipti/itu-i  'is,nl'ttl  !■•  M'ulii'iiitt 
li i.^tititiiiii\  i'lit  puhlisiitti  I'V  ( ','ii!iii,ni,lii:,\  tit  tlit-  it-'jiitsl  t<l'  Jolin  Ih;-  ,<!'  I.i'iui,<ii : 
■t'iit'st-  I'ltltUt  t"  lilt-  .-.litl'  '/'>\\iti.<t  <l,\!,irt:-:  it  I,'  'v  tii,'U',»/,\-  tfEiulitif.  tli.' 
Aiitlit'i-  ,'t  tht  Elt-iiitHti.  /'ii/'lis/ii-i/  i'V  tilt  oift-  .111,1  lii,l:istr\  fj  J,i:ii  I.t,l:e  ,111, 1 
(i,;./-.^,-  >'  '-,',.  >::i,i,  i:t\  iit  //•<  Mttlt,  :>:'■;!   >,      I.iiii(lii!i...M  1  n  i,\l. 

.\  Mpiinl  III"  iinipl)  ill, It  p.iiDnn  ul  tlu-  l..i':ii  (-diMon  \\hi.  h  is  the  text  nl' 
Muh, 111:1111-11  •-  \M-ik  .ippi.iii-d  in;  lA'K  \1- lAdl'  I -\  iU/()MI-;^  \.  /.//.////.v.  i/iii,- 
Mlpti'Hr;  ■11:1:11.  /■  I  I..  /,'>,-,;;  .-'''•:.-.•■.■■(■■'-,■,,;-/.'...(  l\olll.n-...\llK  <  Ml.  I'p.  I.h^ 
(..S4  ;  ■■  lAk  \]-,IJiiP'»'  L'i  (UiiM  \l  llMi.  IlKl'l  .il.XU'K^KQN  lilli  \(i::.  ICu.  lidi>.  ut 
ipiid.iiii  .11  itiii.iiiuii .  (ir  iiiv  iNiiiiuim-^  iiifci  \  L-I  uL  alii  \  (liiitU.  .M.i(_ii(Mii(.-ii  ii.i_;(k-(iini 
libtT  (k-  di\  i~i(inibii:>  >iip(.'i  in  ierum.' 
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sl;itcil  liy  Sti-iiisihnciiliT  ulicii  iic  uriu's  in  1(^05'  .  "  .M.uhonici 
r>;iLCii,iilinn-^  (  =aiis  Ikinil.ul)  lui-^st  in  ciiiciii  alt(;n  MS.  ColKin 
(  jct/l  ill!  lii'H.  Mils.)  ilcr  X'lrl.isscr  xon:  t\{-  .Su[)ciiH:iiriini 
(li\isi(im'  (22  Lchrsat/c)  :  j<i.  l)<c  aiw  l.oiulon  ciudcikti'  (s 
uiul  lihi  rL;.ili  <s  '1".  Ci'snni.mdino...."  I'Or  this  siiLjL;<'>iti(>ii  as 
Id  the  |)Kn'i'  wlnTc  \hr  loiuid  the  .M.S.  .Strinscliiii-iih.r  L;iv<s 
n<i  ,mlhiirit\.  Ilr  tloo.  ho.vcvci',  ,L;i\t'  .1  rctcrciu''-  to 
W  enrich  ,  whii  ii;  tuni  I'dci's  lo  a  ii>t  nt  llic  |iriiil('cl  l)ii'iks 
( "  lni|ii-rssi  "1  (i|  |()hn  \hf.  in  ,1  Hie  nf  I  )l-<:  !>)"  i  humas 
.Sinitli  '  |i'''3''s  171U).  W'c  hriT  IiikI  as  the  third  in  the 
W'A.  ■■  I'.pistiila  ad  cxiniiiiin  1  )nrl-i  I'rhini  .Malhcni.itii  uni, 
]■  ridci'ii  uni  Coninianchiiuni.  jtraclixa  lihcllo  Machdinni  llai^- 
dc(hni  dc  su[)crtiricruni  ch\  isi(inil)Us.../'/M^///'/,  1570.  Mxsl.it 
M.S.  in  llilih'iithcia  ( 'otliini.uia  sub    I  iln-rin  11  i\.' 

IhcniDnic  thi:  tollowinn  sonicw  h.ii  nu  stcrimis  sciuiMUo. 
which  I  ;_;i\i;  in  tr.mshuion  :  "  .Xt'lcr  the  prctacc  l.nrd  I  \-^hrr 
[  1  5N  1  M);i'i  .  .\i\Miishi >])  of  .\rniaL;h,  has  these  hnes  :  1 1  is  to 
he  noted  that  the  .luthoi"  Uses  |-.iieh\l\  I'.lenii-nts  translated 
into  tlie  .Xraliik.  lonL;Lie,  which  Laiiipanus  afterwards  turned 
into  Latin.  l.uchd  iherelore  seems  to  hav<'  lieen  the  author 
of  the-  Propositions  jot  / K'  / '/vi^ioiiii'ns]  thou.i^h  not  ol  the 
denionstiMtioHs,  which  cont.iin  I'elei'ence-,  to  an  .\raliic  edition 
o!  'he  Idcineiu-^,  and  which  are  chn-  to  Machonietus  .if  liai^ded 
or  l)ili_\lon.  I  hi.s  (jiioiation  Iron)  .Smith  is  r(.'iiroihice(h  with 
\arious  cliaiiL;es  in  jiunclu.ition  and  t\  po^raph) .  b\'  Kastner'". 
Consideration  ol  the-  hitt«-r  part  ot  it  I  shall  postpone  to  a  later 
articlt;  ( 5 ). 

'-  -M.  S  I  I  iN-i.  llM.iiil  k.  -'Uii-  I'urci|).ii~cliL'n  I  bLTsct/uii^en  .ui^ilini  .\ral)wi  lien 
1)1--  Miltc  dt:->  1  7.  J.ilii  luinil'Tl-'.  '  >;/:i//ti:''h  rt\/i/,-  ,/:/■  .1/:,!,/,  ///;,,!,  r  Ii  :  x,  /.'y, .'.'  i;,',ii 
,■"  ///,';  riiilie,-hi~ii)r.  K  ,l■-^^■  Ml.  |,in.  i'/>5.  Wuii,  ]'/.>''.  (.iino-niiii.u;  "171. 
MiihiLiniinil     ,  /!  |i]i.  41    J.    Ki'k-Mti.  r  111  ihi^  ]i,i|ir|-  \m1I  be  iiiaik  by  "Su-in^i  hninl.  •,  ' 

'      I.   ('i.   \\  1  M;Ic   11,   /  K-  lU/.t"!  idi:  t_,l:in,>  lin;    1  ,  i  'i  'lu/'f.y.       I.ip^i.ic.   \1 1  K  l  i,.\i  II, 

1-.    l>^4" 

"  I,  S\:ilil.  li.'.ii-  ';:iriii:,hin:  ,i :i,l!li y^nn.'iinn  it  I'liishiuiii  -■:>  i:i>ii... 
!  jriidini.Mi  i(  1  -v  II,  p.  -J\  ltu.i>  iii'.K  till'  tiist  55  p:i^'o-i  of  ihi-.  '' Vit.i  _b  ■  ii.iiii 
Dir.  M.chi  iiMiii  1  .\n;..;h.'  ulmli  uiir  M.in^l.ituu  iiu.i  iai^h-.li  liy  W.  .\.  .\\;i)n, 
l.or.iliin.    I  lO^. 

'     --I'li^t   pr.irl.i'i.iniin  li.i.  i:   li.iln-t    1).    ^'>>.>v/'i   .Xii  Iik-iiim  iipii>  .\riii.i' li.iiui> 

WtlllJuill    ,   ./     >t!l!:lll.    .Ill:  t:>\l>l     1111111      IuuIkIl'    ll^lllll    111    .1  ),  I /'I ,  .  I  III     /illi^lrllll    ,i'l!- 

,",<>..  ,/ii,  II!  /i.:./c  I  Ciuipanu".  I.,itiiiiiiii  /,■.!,'.  Aiu  l-r  i^iliir  f'ti^fiosiliiiiiiiii  -•!ii,tiir 
Jiit^H-  KuiiidL--.  :  i/i  iih'inti;i/i,'iniiii.  in  i/inrits  l-.ULikit-,  ui  .tiii/:',  :>  i. './/.<  ti/i'iii. 
M,i''hii;!i',tu-  l':r.;ilL<i  >/r'i-  I!ahy!(ll■!iu^." 

It  h.i^  brni  -I.Ci'il  llial  Ciiiipami^  i;  (  i-nl.  dul  nut  tran--I,i!(,-  I-.urhd'^, 
i  It  iiuin-  iiiiu  i..i',m.  Iiut  thai  tli<-  work  publi-lu-il  .is  lii^  Wni.  1-.14.Sj  thu  iiist  [)rmt(.-(l 
ribtMiii  i.r  ibr  //  /;.,  /,','.  u.i-.  tbi.-  ti,iii~lat;im  iiiailt-  .ilxuit  I  iro  b\  tlit-  Kii^lisli  iiinnk 
.\tbvib.nil  ..t  r,  nil.     (r.  Ill  \iii,  Tl::it,,ii  H.rki  ,1  f'u,  ;iil\  /:',',  111,  n/^,  \,  jH. 'i^-'/k 

■  .\,  <;.  i^^  ;:.;;;:  ::.-.  /;:  .■■.y  ,;:  r  .;,' ;,-,v,  ;/; ;.-,".;  ...K, .;.  r  ii, uni...; ,..;;, „^^i,;  i;./,, 
pp.  27:   3.      .-M. f  aUu  "/uL-ylcr      liaiul.  1  7i>r-  I'l'-  4'^  47- 
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4  1.1  (LIDS    IliK.k    (  ,.\     |PI\|SI()\>    Ol      l|(,rKI.>     I        I;,-' 

3.  I'oll.iw  in-  ii|i  til'-  ■^ii-;^rstii)n  (if  Stciiisclincidcr,  Siitcr 
l'"iii''  'I  "Mt  .  witlHiiit  rifrrciHc  to  Smith  '  (ir  Kastiicr',  th.ii  in 
Smiths  i.iialn-ui-  ot  ihi-  Cnttinii.iii  Lihrar\-  then-  was  an 
'■uti-\-  "  nnil'T  " '1  ilicrliis  ll  i\,  o  "  :  "l.iinT  1  )ivisi(iiuim 
M.tlumiiti  l!ai,r-ila'liiii.'  As  this  M>.  was  imil.  mlitrdly  in 
l.,itin  ami  as  (  uUoiiiaii  MSS.  avi-  imw  in  th'-  Uritish  Musctmi, 
SiitiT  inlirrcd  that  l)i-i'  siin|il\  made  a  ci>ii\  <<(  ihr  aixnc 
nuiuioiKMl  MS.  ami  th.it  this  MS.  was  n^w  in  the  I'.riiish 
.Miisiiim.  With  his  wiiiind  t  arcluhn-ss  nf  st.itciniau.  llrath 
«l'>i-s   uol    ((iimnii    hiinsiir  to   tlusc   \ii-u^   althim-li    h'-  ailmits 

thi-ir   [il'iilj.iljjr  ai  rur.liA  . 

4-  -^-^  'i  Ini.il  si-ttlcnii-nt  (if  the  (|ucsti(in,  1  [iniposc  ii> 
sh(»\\  th.it  .Stciiis(  hncidi-r  ami  .Sutcr.  and  hmrc  also  many 
carliiT  writers,  haM-  not  consid.-rf,!  all  tai  is  ,i\  ail.ililc  Sonic 
(il  thiir  <  .imliisioiis  ai'i-  thcrclori'  nniiaiaMc.      In  particidar  : 

HI  In  or  hell  ire  i^)]  I  >t(:  did;/,;/  makf  a  copy  of  an_\- 
C'otinni.m  .M.S.  ; 

(-)  I  he  al)o\c  mentioned  MS.  |  I'iherius,  15.  i\,  ()|  was 
luiir,  in  its  entirety,  in  tin     Ih'ilish   .Maseiiin  ; 

<.>'  1  lie  interence  hy  .Suter  that  this  .M.S.  was  j)rolial)l\ 
the  L.itin  trans], ition  ol  the  tra(  t  Iron;  the  Arahie.  made  l)v 
liherard  ot  Cremona  ww  \  1  1.S71  anioii;^  the  lists  of  whosi- 
lunneroiis   translations    a    "  lili.r  di\  isionum  "   orcLirs— .n/av//,/ 

(  \\         I  he  .MS.  which    I  )ee  irsed   can   he  stated   with   ahsohlle 

lertaint}- and  this   .MS.  ilid  not.  in  .ill   prolMl.|lit\ .  alt(;rwarcls 
hecoine  a  Cottoiiiaii   .M  S. 

(1)  .Sir  koliert  Ihaice  Cotton,  the  fotiiider  ot'the  Coitonian 
Iad)r,ir\,  was  horn  in  1571.  The  (.'oitonian  l.ihrarv  was  not, 
iherelore.  in  1  xistemc  in  i;<);aml  I  )ee  ronld  not  then  have 
conied  ,1  L'oltoniall    M.S. 

(-)  1  h<'  <  Dttiinian  Lihrary  jiassed  into  the  care  of  the 
nation   shortl_\-  alter    1700.      In    1731    ahunt   200  of  the  .MSS. 

'•■    li.  .sr  n  i;.--  /i;  (inn  lUi.  Iir  ■  I  )c  Supcni.  innm  (li\i,i,)nrhn-. '  i\v~~  Miili.uninol 

|;.l,^,lf(lilill^.'"       ,',V.'\ /.///.     /  .l/./,'<;,  /-v,?/;,   f.   \  I    .   ;,2i     .\|,,o;. 

'•    1.  >Mlili.  (■/,',(/,■-/,,   I  ih,':i,m  Mtnii^'  i:l-!.iiiiii  ' Im:  l:,'th,,,u-  L\tt,  iii.uhic. 
'  '\, .1111,. ..Mill   \(   \  I,  p    24. 

■■■    111''   on, in.il    <',,ii,,n;.,n    I'iiniv   u\;,   oinMinol    in   14   pr.^-~.-^    .iliuv,^  c  h  ll   i,( 

ulll.   h      u    I,       I      Ih!-!    ;       •:     •'<      '.\::~:      ■.•.::--:-.     ::■.-:.       ::t      !•;:;::;  .1^      ]:... !! i!.    . 

I '.,l^-;ll.  .llMul    nl    iIk'    Mss.    in    llir   i  .it  lli  >■.;  lie 


)  \i--.  Ill    Mill  wiMi.ii  i;a(,1)|  lUNi^    wn  mI.i  5 

wiTi-   (Imia^^i'cl   <i|-   ('.. -,trii\  I'll    l.\    i"ir<'.       A-.   ,i    n-^iih    ut    the 

I I  irli,Mii'-in,ir\  iii'iuirv  ('.islis  rfporti'il  <mi  iIm-  M^>.  (!rsir(i\  cd 
tif  injiind.  • 'i  iiiccrniiiL;  I  il>iTiiis  i\,  he  wrotr,  " 'l'ln\  \iilimi'' 
Kiiriu  tip  a  cni^i."  I  |i-  ^^isr-,  tiv  titlr  ol  c.uli  tr.u  t  aii'l  tli<' 
ImIi'ii^  (HiiqiiiMl  hy  iMi  li  in  til''  \(.liiiiic.  "lai.cr  I  )i\i^ii  mum 
Mahimicti  I  l.i-  ilailini  "  i  icc  ii|iliil  lolin-,  2>(  J^S.  When  thf 
l!riti\h  Nlii^ctiin  ua-^  ('|i<ai(tl  in  //-r;.  what  was  li  It  <il"  ihc 
<  iittDuiaii  l.iliiMrv  was  iiiiiiirdiat'K  plac-il  tin  i-c.  .Mthoir^li 
jiiirti'ins  (it  all  ut  the  |ia\i-s  ot  mii'  tract  ari-  iinv,  Ci  >  lie  seen 
ill  the  llntisli  Miisiiini.  |ira(ti(all\'  nunc  nl'  the  writin;^^  is 
(111  ijilicraMf. 

( ,; )  I  '1.11  Ua  s  (  atal(iL;iic  '  his  the  |(  'lli  i\\  ill',;  iidtc  ( oiii  (  laniiL,'^ 
I  ilicrius  i\  :    •■  .\  xdhinii:  (Hi  pa  chin-  nt,  wliicli  (Uuc  ((insislcd 

III  j;::  leaves,  written  .ihou.  'Ik-  X  1  \  .  eentury  'not  the 
XII.  ((.'ntury.  wln-n  (iheraril  ol  Lreimina  llourished  .  con- 
tainiii'^  ei^ht  traets,  tin-  i)rin(i]ial  ol  uhiih  was  a  '  KeL;ist(T 
ct    William    C'ratiield,    aMiet    d'    St     I'.dmimd  '  "    id.     1 4 1 5  ■• 

i  racts    ',    .J,    5    were  (ui    musii;. 

(  [)  <  'n  ••  .\  I  5^;,.  h  Sept."  I  )ee  made  a  cat  all  leuc  ,,t"  I  he 
MSs.  uliiih  he  owned.  I  hi^  cataln-ne,  which  is  in  the 
l.ihrarx  ot    Trinit)   fdlle-;,  I'amhridi^e  ■.  h.is  I.een  puhlishcd- 

■"  I'.  (  \-ilN.  |i.  ijin.  ol  ./  K,  l>.il  ji..i::  lit,  C.  !i:ti::,i,-i  ■if,'>,  iiitL.I  /,'  :u:.  !■'.:■ 
C,-tt,>::.in  I  i'  r  ir\  ...  fnhltsii,  ,1  /-i  ,:i;i',i-  1/  //:,■  H-ii^c  .'/'  l',>mm,<tu.  I.i.na.iii. 
Mli(  (  NWii  i;(iii^h  \liis<.-iiin  M.S.S.  241)';:.  (  A"  ,iKi)  the  imx<"  npin'^itf  tliii 
niimlii  11(1  fj.j  111  .;  C-i'.i/,<i;iic-  ,>/  l/ii-  .\l, 11:11s.  I  ifil^  III  til,  (  ./.'.■iii'.iii  /..•';'/ 1  ...  r,7,'// 
'II  .  l/>/:  ii.ii  I-  •  I!/ tilling  ■III  ,1'i, •tint  ,■!  l/ir  li.iiii.i^  \Usi.ini, ,/  i'\  fii,  in,  in  17^1  : 
'  r  >■///'...  I. iimlim  :...  NU II 'l.W'.  II. 

"  J.  r  \M  \..;  I'.i/.i,',\::„,-  rl'  t/i..-  .\LiiiuK,rif>h  in  t/:,- ('••/r.miiil  /.i'^i.'iv  //.'>//,</ 
.■////'.   llntiJi  .Mil,. mil.    rnii;.;l  In-  fiiiiiiiii,!  ,'i  hi<  M,ij,  ,t\  Kiii^  (;.;.,■'///...  iSo::. 

ill  till  l;riti-.li  \Iii>cniii  there  itrc  thi\L-  MS.  (..ii  iln-ue-.  uf  the  (  i.tlimi.m 
\.\h\.\\\  : 

1  ll'i:  :."!  .I/>.  'h)i;s.  .1  f  ,it,i!.i,iic  111. 111.'  Ill  iiiji.  .\i  the  eiu!  ,11c  mriin praiiil.i 
lit  I'Hiiril  iiiok-.  I  Ml  .1  -.licct  ot'  |M|i<T  hcuiii.;  il.itc  \incin.  _"„  1 '>  ;S.  'I  il»-niis 
1;  l\  i-li-i((l    fcilM)  is;    wall  ill  .111.  4:  -lilur  iliM^'oni-  M^  liiiim;;   K.i^dfdini." 

I  he  1 1. ([11  I  1-  lorn  M)  ili;it  tlie  n.iiuc  ot  ;hr  |j<i  ,.i;i  to  u  hom  ;lie  «oi  k  u.i^  lo.nn  d  i> 
nii^^iii;.:.      I'lie  vdluiiK,'  !•<  not  iiiciinoiii'i!  m  '.ht-  111. rii    .i'.ilii.;ii( . 

2  .l/.N.  .\i'.  3^7!Si;,  iii.idc  .ifter  Sir    KoUert   Cott,.ii -^  di- iih   111  i'e,i  .md  lieforc 

iri3S     U.    Clllllv^ll,'   of  Alltiili'Uls    I.'    t/l:     .l/,^>.    ,•//     Ihltlsil    .Ull':llli:.     ivo'     i.yo;... 

London'.  i')0~.  \>y.  2  2'i   2:^7  .  ■  ont.iiii^.  ,i|)|i,ireiitly.  no  n  fcren'  e  to  ••  M  ■ili.iiniiu'd.' 

•,     .i/>.    \:'.  vi(.S2  ./,  ot"  mil  rrt. till  d.ite    Ijui  i  irlier   ih.m   10^4     i':i,'u'.,^ii:-  .■/ 
.i,i,i:!:,>i!,. ......    pji,    iSS    1  ,S  ,  .       (In    folio    7.S    .•,;■...    ue    find    'ribenti^    V.    1\.    .\r'.. 

4:   ■•  l.ilier  di\  i^ioi;e  M.ii  huinetl  Iki^dcilini.  ' 

A   •■  Miiii.iinined     Ms.  w.i^  tin.  rit'iiie  111  the  C'ottoir.in  l.iiir.irv  in  1'.;.-:. 

1  he  .i::iinyinoiid\'  jirinied  I  S4(j  r  -Index  to  .in.  h^  |irinleii  from  (hi-  I  .>tto;i 
Ms.s..  A  uheii-  ihey  in  ly  l)e  tound  "  wlmli  may  be  -en  m  the  Kiiti-.h  .Mii^iuiii. 
otilv  K'^i-"-  lefeienie?  to'jie  Mss.  in  •■  lulllK.' 

-"-  A  tran-i  liption  of  the    liinity  College   lopy.  !>>  .\-hinole.  1^    in  MS.    .\-,liiii. 

II  12.     .\notlier  aiiio.;i.ipli  ...py  ,,  m  the  lliiti-h  Mii-euin  .   liarlei.m  M.S.  i.S7v. 

-    ('iii:,/,i:  .^,,.^/l  l'ii/'':,.i,'i,,ii,.  \\\.  London,  M.tun.M.ii. 


''  III  I. ins    liodh.    ()\    M|\I-l(i\>   (>1     IK, I   kl-     I       [,   5 

1111. Irr     thr     .(litol-.llip     nf     j.     (  ).      Il.llliucll.  I'hc     ifjuU     itrlll 

ilis(  ri!ii  (1  i-,  a  t<ilio  [..inliimiu  \nliiinr  cDiil.iiniiiL^  2\  tnuts 
on  in,itlirrn,iti(  s  and  a-.tr.  .ii. 'ms .  'I'hr  i;tli  tra(  t  i-,  cniitlcd 
Mai  hunnii  liauidcilim  liln-r  ilivisiiHuiin.  "  As  the  ((intents 
I'l  itii-,  \(ilinnc  an-  (  iitii'.lv  dirfcrcnt  from  ihosc  ,,\  lilicriiis  i\ 
(Icscrilicd  ,i!ir)\c,  ill  ( ^ ),  it  s.i-nis  |ir(ilial'lc  tliat  ih-rc  wen-  two 
"'1'''^  <'•  ■•  Miiliamtncd's"  tract,  wliilc  the  MS.  which  Dec 
ti-^cd  tiir  the  I  ^7(1  pulilicaiiiin  was  undonliicdlv  his  dw  n,  as  uc 
shall  i.rcscnlK  si-.-.  jl  ili,-  tw..  CM|.i.--,  I„-  -ranlid.  ilnrc  is  no 
'■\:d.-n(:c  a^iainst  the  1  ).  i-  (ii|iy  li.i\  in-  iM-.n  tli.il  made  l.y 
<  dicrard   ol   Cremona. 

5.  'I  hi-n-  is  till-  iii.t  ri-motr  |.Ms-,iliih't\-  that  tli--  1  )ii;  M.S. 
was  di  strii)!  (1  siMiii  al'li-r  it  wa-.  catalni^iK-d.  j'nr  In  tin-  same 
month  that  the  alin\.-  c.italn-ui-  was  ])ri-|)ar(-d.  1).-.-  h-tt  his 
home  at  Morilaki-.  .Surrey,  lur  a  len-lh\-  trip  in  Murojie. 
Imm.diatcly  afl'-r  his  (I(-|Mrtun-  "tlK-  mnl),  wiio  .-M-crated 
liim  as  a  ma-ician,  l.rok.-  into  his  hmiM-  and  d(-stro\(il  a  .i^n-at 
I'.irt  (i|  his  t'nrnitiin-  and  ^n,,ks'...'  ir.an_\  iif  w  !n'(  h' "  were  the 

\\''l"''ll    ' k's    ."         .\i,w     ih'-     |)ei-    (.italii-_;ne    ol'    his     .\ISS. 

(MS.  ().  i\-.  :,,),  in  drinii\  t".,||e-i-  l.il.rary,  h.as  mmieroiis 
annotations  in  ^(-e's  handw  riiiii-.  They  indicate  just  what 
works  were  I  I  I  (l(-stro\  I  (1  nr  sidli-n  (  "  hr." )  and  i  :r  1  leit  (■■  'I'.")" 
alter  the  raid.  Djipi.site  the  titli  -  ot"  th.-  tracts  m  tha-  \.iluniL' 
includiiiL;  the  tract  "  liln-r  divisi.mum."  ••  I-'r."  is  written,  and 
opposite  the  title  -Macliumeti  I'.a-dedini  lik.-r  divi->iniuim  ■■ 
IS  the  followin-  note:  "  Cura\  i  imprimi  trl.ini  In  Italia  per 
•  ■(-dericum  C  ommandiniim  e\emplari  ih-si  ripto  r\  \-tusti>  ist(» 
m(.nuin(-nto  (.^1  j-er  r,ie  i|raim.  '  I  lence,  as  stand  .il.nve,  it  is 
ni.w  (l(-tmite|y  kni.wn  in  that  the  .MS.  which  1  >ee  UM-d  w, is 
his  own,  and  (j)  that  ...me  jo  j-,-ars  aftiT  he  niaik-  a  cop\ ,  the- 
M.S.  was  stolen  and  prnhal.K   destroyed  '. 

On  the  (ither  han.l  wc  ha\  e  th<-  ,i[)pareiul\-  contradictory 


-'   /il</i,'/i,,ry  ri  \,, /:.',!,/  /.'/,-;,,/,/.,.  A,:,,  Ic,  "  |l,,..   |,,lin. 

-■■    '■    111.-    .01H|M-l|llil>lls    r.-|lC,(|-,.lll    ,,l     jnllll    I).-,     1,!-    (luilfull    ,1.  ,  l.lV.ltinil     \      Iv,' 

print...!  m  I  /.',,•//,//,■;  .I/,'.,, //.,/,■,•■,■,.  \,,l.  I,  M,,n,  l,,-'.  1.  1.-51.  p.  _'-. 

■•'■  .\lllio-i!.;li  ll.illiu.-!|  pr..k— i-il  I.,  pul,li.,h  III.-  rimi!\  M.S..  h,-  ni,.k,-,  i,..i  ilic 
>Ii,;;iitt---t  u-li  riiin  t.i  thi^c  .iMiiii.itii.n-. 

"_   "  '■  ' -     '■•  11"  .ioir.!  .111  .iI.!iii-\  i.iti.in  for  I'urilun:. 

-■  ■•  I.  .,..  .  ..r.linu  lo  AiiiMMirtli  L.ifni  J  ),\/i,  ij.,r\  .  w.is  put  ,-iUi-r  tlit-  n.imo  of  .1 
-..Kl:(-r  I,,  null,  .lU-  ih.u  h,    li.i.l  Mirvnal    -v//.,-;-,/,  .  .    Whenrc  thi-  ..l)l)rcM,,ti..n  - 

■'    I  \w  MOW  ,  ,.n.  i-rnin,;.;  tin-  ilu-tt  ,,r  .1.  sini,  li..:i  ,  ,f  th,-   Ms,  i,  1„„,„.  ,,,,1  l.v  the 

l,i.  t  th,il  111  ,.  ,-,it,il,.mi,- ,,t  |ict->   l.ilii,.i\     Kri.isl,    \1, ,.,■,,„■   MS    ,-,,,    1.,  ;..,.i.. 

Ill  liio  -.■^c■tlt('(-^lh  .(-ntiie,  1  ::,',^;  ,;,,  ,,/•  A,iJ,t„-n.  '.in.i  Al.nmi  npll"  '|,«',' 
l'.   Jii  ,   ,M.ich-L:iiK-:i    ll,.-,!,  ,l;i,i  i-  n.n  im-nii.iiK-d, 


Mss.  oi    Min.wiMi.i)  !'.\(.in:i>iNrs   vnd  ih.i. 


<vi(l.'iuc  ill  tlic  |),iss,i-<'  (iimtcil  .iliovc  (Alt.   :)  t'ruin  \.hr  lilt- 
nf  I)if  i'V  Siiiiili  '  •.vim  w.i>  .ilso  tlir  (•(.in|)iltr  (jf  till- (",it,ili>i;u<' 
of  the    ('otldiiiaii    Library.       Smith    was    lihrariaii   wln-n    lie 
wrotr   l><)th    (ft"  t!n■^>•   \v<irls->.   so    tli.ii    my   tlitinitc   statciiifnt 
which  h<-  makes  coiucrninj.;  ihi-  Iil>rary  Ioiil,'  i"  his  ch.in^r  is 
iKit   hk>l\    to   !•<•   succ'sstulU    I  hallinj^cd.      .Smith    ilocs   not 
ho\vi\ir    say    that    |)(i-'s    "  Muh.imiiKil  "     MS.    wa-^    in    ihr 
(  oUonian    l.ilirar)-,  ami    it'  hi-   kn.w    ih.a    smh   uas   th<-  case 
ur   -should    certainly  evp.ct    --oir.e    note    to   that   ellect    in   thf 
(  atalo'^iie  ■  :     for     in     three     oilier     plai'-^     in     his    citalo-ue 
(\'es|iasian     !'.    \,     .\     n    ,     C.ilh.i     \:    Mill.     Pei's     oriL;in.il 
ounershiii   of    MSS.    whicii    tlnally    came    to    th<-    C'ottonian 
l.ilirar\-  is  carefully  remarked.      .Smith  does  declare,  however, 
ih.il    the    Cottonian    .MS.    hore.    ••alter    the    preface,"    certain 
notes  (which    1    have   cjiioted   aKove)   hy    .Xrchliisjioi)    I  ssher 
(i;Si     io;o).      Now  it  i-^  not  ,i  liltli-  cin-ious  that  the-,c  notes 
l>v    I'ssher,   who   was   not   horn    till  after  the    l>ee   liook    was 
I'rinted,    should    lie    practicalU     identical     with    note-,    in    the 
]irinted  work,  just  after  1  *eeS  Icti'-r  to  ( 'ommaiidinus  ( .\rt.  .;  i. 
[■'or  the  s.ike  of  comparison   I   (|iioti'  the  notes  in  question    ; 
■To  the  Kead-T.       1  am  hen-  to  ad\ '-rtise  thee  (kinde  Reader) 
that  this  author  which  we  present  to  thee,  made  ufe  (>t    [•.uclitl 
tranflatedintothe.Xrahick  Ton-ue  whom  afterwards  ("ampanus 
madt-  to  fpeakt!   Latine.      This    1  tiiou-ht  tit  to  tell  thee,  that 
fo  in  le.ircliint;-  or  examinin-   the    ['n^  " 'fition  ,  wh.ich  are  cit<-d 
hv  him.  thou  ini^hteft  not  fonietinn-  or  other  trouble  tin   telle 
in  vain,  I'apwtll." 

'rh(!  1 )(  '  us.  as  pulilished  did  not  h,i\i'  any  pn-l.ice. 
We  can  therefore  only  assume  th.it  '. 'ssher  wrote  in  .i  MS. 
which  (//(/  h.ive  a  prefaci;  the  few  lines  which  he  m.iy  h,i  e- 
.'.(■en  in   1  )ee "s  printed  111  ink. 

6.  I  )ther  s.i^-rstions  whii  h  ha\e  lii-en  made  comcrnin^ 
•■  Muh.mimecl'>  "  tnict  siiould  lie  considered.  .Stenisilmeider 
asks,  ••()1)  idciilisch  ile  Curvis  superficielius.  \on  einem 
Muhammed,  MS.  Ikit.  .Mtis.  ll.irl.  02V  C  iv')'  :"  '  i  'I'lve 
e.xamined  this  M.S.  and  t'ound  that  it  h.is  nothing  to  do  with 
the  subject  matter  ol  the  Dee  tract. 

Hut  a^ain,  l'"avaro  states    ■.    "  I'rohaliilmenie  il  maiio-,critto 

"  Til!:,  (|iiiit.ilion  fioin  the  I.ctkc-Si-rk!  Kii.lul"  i-i  an  c\.i'  t  tr.in^l.mur.  uf  the 
oiij^miil. 

•1    Till-  ^IvHiM  liL-('.:V-    I,  V)\  . 

-  t-,i\,irii.  p.  141J.  i'l.  liviin:!^.  ['.  14  ilii-  ~M,,..i  i;...n  i;..i;:/;:ci  .  !;r:f;;:;:ut;t: 
With  <  Ma-riiin-ii  ",  |i.  [i  f. 


I  I  (   I  II  I  >    |;(  i(  Ik    (  )\     |)1\  Isl,  i\-,    {  (I      I  1(  ,(    Ki:>      1 

'''  1   '|>l,ili-    ,i   SI  TV  ill    I  )<  !■  1     Im  s|i  ■,-,(,  iii.lii  ,i[ii  (l.ill     i  |i  ill, 1(11)1  K-i- 
1 1'lniin-  (  sisii-iitc  ncli.i  r.ilili..i.  1 .1  I;(m1|(  i.m.i  (li  (  »\ti,nl.       I    mli  r 
•'■'"■    ■''■   ;>•   I'll  J       hi    A.   <  M\\l,\.  ,1  ,,i.t,int   lilM-.iri.m   iii   ill.- 

I'«ii,|l(i,ill,     Ul'i.lc     111''    ,1  .    |m11,,\\  ,  :     ■■  Wr  i|m   IKit     |i(i^^iss    ,1    c  ii|iy 

"'  I  I'-ill.ri.niK  r  ■.  ili-.i.  M.iili.  iiiis-.  !  ii  tin  .  ,1,1  ( ,it.ilM-nc  ,',!' 
M  >iS.  w  111,  li  111-  w I, II 111  li,i\ ,    II-,,  , I    th,    \\,  ,|-L  \  1,11  111"  niiiiii  i>  ill- 

'  luil'-il      liiii  is  n  .ill\  ,1  print, -,1  I I.  ,iii,i  i^  miK   in,  |i|,i,  ,1  in  ili,- 

I  .il.il,  ''^iiii  ,  it  \|  ss    l,,i  ,111  ,(■  II  I  liiil.im-^  -,1  iini-  m,iini>,  rijil  m  ,ii-s 
"  It  .     Ill  it-m,irk  i-.  >.i\  il,     I    J.  ,. 

'•     i-l"'    7''    I'-l-;'    ■    ill    'Mill'  III    I  'imlitiiill.         I  In-   litlr   |,,l!;r 

li.is  :  I  •'  Sm|,i-iIi,  i,-riiin  ,!i\  i^nniil.n-,  iihi-r  \I,u  h, ,mi n ,  I>.il;- 
ilcilini,  asiri|iiiis  nunc  prininin  |i,,inin\  I  )i-i-  ...  i,|)i-i;iiii 
liui-in  iilitns      ...  I'is.inri  mi,|,\\. 

I  ill     M.S.   imii--,  ,iiT  |)y   .S,i\ili-,    Inuii   whuni    \si-   ^ni    tin: 
<"ll''li"n    III   whii  h    llii^    Mijuin,-    l,'-li,ii-s." 

I  111-   iint'-s   wi-ri-    iiii  iir|i,  nMti  •!    iiiii,   tin-   (jri'^i,r\    I'liiimi 
"I   'Ii'     !'''■   ir.ut.      Il'i-i-  ,111,1  '  Ui  ulirn- '  S.i\ilr  iJiji-iii-,!   tn 
aitril,iiiin;_;    ih,-   hm,  t    in    i.iuli,!   ,1,   .lutliur   .      Mis   ,ir-iiin--nis 


J-  '■  1  li  li  Mi-iwi  i:,  lli^lont  miilluuos  /";/;:'iT.f./,-...I.-[)-i.,i  .  \n„  .\in. 
J).  ''■:,'  ■  M.,hii--  iijii.i  Mi.iilii-M.itiiii  in  Itililiiitliccii  ISiKlli-j.ina'  "j^  .\l,,h.iii,iin.-iii-, 
n.,^ii.i,li  !i,  ,ili,  1  ,ii- sii[)cri!i  icnim  ili\i->iimilni«,  1  uin  NutisH.  .S." 

'    li     swill.  /',.!,;,..  f;,.nrs   tr,u/..:iii    hi  f<i!>hif>niiii  ,l,iii,iilonim    r:uti,liu 
(Kwiiii  li.ilii,,,-  Mix  \\.     I  Kiiiiii...,   I'lji,  |)|,.   17   18. 

•-•  l)i-i-s  •,i:m-Mi,  III  ,.t  till-  .  .i-e  111  h'.^  It-ii<-r  t,,  ( ■,,iiini.iiiiliiin-  I.,  ,k.  Si  ili; 
Ku«-Ii.-!",  ,/:  11,, to  v  I-'  ,1-  I,, :!.,«,  -'A-  l,,r  the  ,iiitli,vi^  ti.iMif,  I  -,(,,ul,l  li.iic  vi,u 
un(li-|->-:(nil.  ili.ii  i,,  tli,-  wn  ..,.i  i  ,,|,-,  Im.iii  ulicmc  |  wnt  n.  tl„-  n.um-'  i,f 
M\<I|,,\|||  r\..|,|ii|M  u.i^  put  in  /ii,li,r>  or  <.li.ir:ii-tii -,  i.  il.,-\  .  ,i,l  ih,  m 
uli.,  -.Until,  I  In-  »ir,-  ih.it  .////,,/,;■/;/,,  «h,mi  Cof>,rmni'  ,.Hi-n  ,  it,'-  ,,-.  .i  m-iv 
i,,n>iiU-i.tl,|,- .\iiih,>i  111  .\,tii.iu,iiii,- :  1,1  th,,'  .\!.i,  hum,  t  uh.,  i,  ,.,1,1  t,,  h.n  ,-;.<,  i, 
All.niilii^' s  -,  hnl.ir.  .mil  i-  u|i,,rii.l  t,,  h.m-  un't,  n  -,iin,  ul;.,i  ..|  ih,-  .m  i,r 
l>niiiii.^tr.i!.,,ii.  I  :iiii  ii„t  yi-t  rt-n. 1111  lit  :  .,r  i.ithi  r  lli.it  ili;-  ni,n  h,-  ,!,  nii' ,1  .i  l;..,,k 
III  imr  l-.u.a.l,.  .ill  \vh,i,,-  Hik.Un  wiif  1.111^  sill,,-  tiiiii.il  ,,ut  ol'ihi.-  ( .n-vko  mt,,  the 
.SwKick  ,111,1  .\i.ilii,  k  T, ,11,:.; tics.  \\  licrL-uiuin.  It  li-  iii^;  t,,uiul  s,,ini-  tiiiii-  ,ir,iih,-i  t') 
«.iiit  its  1  :tli-  uiili  tin-  .  //  ///,j//,-<ir  Svri.iti^.  w.i,  .  .i-ih  .ittril)iiti-,l  li\  ih,/  tr.iiis,  iilicrs 
to  ili.it  Ml,, St  t.uiioiis  M.iili<-iii;iiii  i,-it.',iiiinn-  tliMii,  M.i,liiiiiu-t  ;  uh'i,  li  I  ,iiii  .il.li-  to 
pnni-  In  iii.iin  t<-stmi,mifs.  t,.  In-  i.ft.-ii  ih'U,-  in  in, my  .\I,,iiinK-nts  i.t  tlu-  .\ii,  n-nts  ; 
...v.-.i  Ciiihi  r.  «i-  ,,iulil  nut  Mt  |ii-r,-i-i\L-  s.i  |.;ii-,il  .uuli-iirss  of  .iny  M.i,  !:,-ii!,  i  m  tli,- 
.\I. , thrill. iti' ks.  IM, 1,1  thiii  niiiiiinifiits  «lii,li  «!•  cumin,  as  iM-r\«li,i,-  .i|,|h,ii,  h, 
tlu'si'  I'll, 1,!,  11;^.  \l,,rc,,\L-r.  th.it  l'.ii.:i,i,  .ils,,  hii'i,,t-li'  \M-,,tV  on,-  I;--,  k  -:.,,■ 
''""■"'"■'""•■  'll'i'  's  ',1  s.iy.  ,,/•  liii-i<hii<.  .Is  111. IN  h,-  i-n;,|uii,  i-,|  tr,,iii  rr,„lii,- 
(.,iiiitiii'iii.iiii-s  up,, 11  his  lust  ol  Ll.iihuts  :  ,iii.l  ui-kii.nN  imiu-  ,,ihir  tstuii  iiii,l.  r 
this  iitli-,  ni,i  ..111  «(>  tin, I  im\-.  «hiili  (or  ex,  clliii,  u-  ,,t  its  ii,  .uni,  iit.  in.i\  iii,,n.- 
li-hitiilh  ,,1  Hiiithily  1)1-  .is,  ril.i-il  to  lUuli,!.  Kin.ilh.  1  n-nunili.-r  tli.it  in  .i',  i-it.iin 
\i-i\  aii,  ii-iit  pi.-.  L-  III  (,<,,imtry.  I  h.ivt-  u-.iil  .i  pl.i,  e  (  iii-il  ,,iit  ot  this  littk-  l!,„,k  m 
f\piissc  u,,|-,U.  cvi-n  as  fnmi  .■ini,i,t  ,,-■  .vit.iin  uiirk  cf  En.'iJ.  Th,  fi  f,,n-  -.-i; 
h.m-  thus  liricily  ,!r,-|.iri-,i  mir  iipini<,iis  l,ii-  tin-  pn-sri-i,  u  hi,  ii  ui-  ilt-sir.  ni.iN  ,  ,,ir\ 
«itli  thcni  s..  iiuiili  Mi-i-ht.as  tlii-y  h.ivu  triiili  in  ilii-in....  lint  u  !iatsi.f\c-r  tli  ,:  I;.,..!, 
of  l-.iiJul  \\.\>  1  imi-i-iniii;.;  Divisions,  lenainly  this  i,  ^u,  h  .m  m,,- .is  n.;,.  |„  |„.ih 
M-ry  pnilitahle- f,ir  the  siiu|ii-si)f  nian>.  and  also  bniiK  inm  h  li,>ii..nt  .iii.l  p  ii.mmi  to 

i-\,ry  !:;.,si  ni>!>!r  •>n.  :.-n;  M.itlitriMlii.ran  :  f,>;- th-  riiOsi  c -,,(;;,;.;„.  ;;• ,  ..lii,,- 

iii\ciiti.,ti.  .111,1  till-  111, 1st  .1.  ,  iir.i!.-  (liscussin.;  ol  .ill  th,   i  ..-is  m  t-.i,  Ii  l-|.,!,|,-i,n-.... 


,,    ;^  I  111.    Wi  i|;i'.   Kl    1  !(  I  l!>    M-  <> 

arr  simini' d  u]i,  Uiv  tii>-  iim-i  |mi'I.  in  tin'  (1)|h1um<mi>  iA 
1  1>  ili'-r-  tiilliAVil  1)\  lli-.itli  thr  Ar.il'ic  uii^iiial  imuM  nut 
h.ivi-  hriii  .1  illfit  tr.iii--!.iti"U  Iri'in  l.ih  lul,  ,iii<l  jirnliilily  u.i> 
11, ,t  r\iii  ,1  iliri<t  .iil.i|>t.itinii  111  ii  :  ii  rniu.iin^  iiii^t.ik''^  .iii'l 
imm.itli' until  .il  l■\|p|•l•>-»illll-^.  .lU'l  inurci  i\ 'T  Am-^  imt  .i'Hi.iiii 
til'-  iiri  i]ii  i^ilii  iii>  .iliMiit  thi-  ili\r.iiin  nt  ,i  lin  !'■  .illuiliil  tii  I'V 
I'rmln-,.  lliiiii-  it  1 .111  -.(  ii'i  i-U  liixi-  1 1 'lit, mil  il  niMii-  ih.iii 
.1    liM'in'  lit   '  il    I  .111  li'l  >   \vi>rL. 


/■/v    II  :■./,/,;■  l-.nJui  MS. 

y.  (  )n  till  ■  itlii-r  li.niil  W  i  m|h  kf  Icuiiul  in  ,i  MS.  (  \i  >.  >>\2.  i 
Ar.ili.  .^ii|i|il,i  ul  till-  I'liMiiilliL-i  |iii'  n.iticn.ili'.  I'.iri--.  .i  tri-.iti--i' 
in  .\r,il'ir  mi  iln'  ili\  i^imi  iij  |il.iii'-  li_;iirc>,  uliicli  In-  traii-^l.ili'il, 
ami  [lalili^lii'l  in  I  >^  ^  I  .  "  1 1  !■>  •  \]  iris.,|\  attrihiili  li  ti  i  I'.iirln ! 
in  the  \i  .^.  ami  >iiiTi -si"  '111  1-^11  till-  ill  ■^(■|i|'tiiin  III  it  Ky  I'li  u  hi-^. 
(  ifiii-rall)  -^iiiakin',;,  llir  ili\  i-^i' mi--  .ii"i-  ilivi-^iiuis  iiitu  li,;ur.  -.  nj 
till-  s.iiiii-  kiml  .M  tin-  urii^iiial  liL;iiri-s,  '-.;4.  i  it  triaii;^li  ■>  iiitu 
Iriiii'^li--^  :   luit    tiii-i'r  art-  .\\^<i  ili\i^iiiii>   intn   '  uiiliki-     lr_;iiri-~.. 

•  -.l;.  tli.it  III   .1  trian;^li-   li\   .i  -.traiL^lu   lim-  p.irall   1   in  tin-  Kas'-. 
I  In-   iiii^^iii-^    iirii|Misitii  iii>  .iliiiiit    til'-  ilivi'-inn   of  a   urcli-   art- 

aUii  lui'-  :  III  ili\ii|i'  iiilii  tui>  ii|iial  [urti  ,i  ;.^i\'-ii  !:l;uii- 
liiMimliil  i  '\  AW  are  nt  .i  rir>  li-  ami  two  >tr  li-^lil  lim--.  im  Imliii-,; 
a   '_;i\in    .iii^l"-     ami    'tu   dr.iu    in    a    u;  i  ircji     twn   |i,ii"all'-l 

stiMiL;lu  lim--' riitliiiL;  iitt  .1  n-rt.iiii  |i.irl  III  ,,  i|r.'  I  ntortiin.ii'-U 
tli(-  iii'iiii!'..  ai'i-  L;i\'a  "t  iinl\  liiiir  [iro] "  i^.tii  in->  ( incluilin^;  thr 
Iwn  la^t  imiiti'iiH  (1 )  iMii  111  311,  !i(-r,ni-ii-  tin-  .XiMlii.m  traii-^litur 
tiiiiml  tlii-in  tiiii  (-as\-  and  diiiittiil  tln-m.  1  hat  tin-  miii^-'inii 
is  (Im-  til  ih.i-  tiMiisl.iiiir  aiid  iliil  iint  ncciir  in  liv  uri-^  il  is 
ill' lieu  111  ill  t\\  1 1  \\.i\  -',  as  i  li-il)i  r^  |)iiint->  mit.  |-  i\  <-  aiiMiiiry 
|irii|)ii-^itii  111--  1  \\  iii-[a  kl-  Ji.  Jj.  2;.  J  |.  j;ii)l  wliiili  nil  u->i-  I-., 
iiiaili-  ai'i-  inin hIiiii-iI.  .XKo  \\  ik-jh  ki-  ^  i->  ;  "  ...anil  \\i-  ili\  hli- 
th<-  lri.inL.;li-  In  a  cnn-^triK  tmii  an  iJiiL^nii-^  ti)  th<'  [iri-ci-'l'iii.; 
ciin^triii  til  III     :    Imt    nn  such  ron-^truLtiiin    is  ;;i\i-n. 

riii-   tour  prools  that   an-   ^i\in   .iri-  i-l(-L;ant   and   iii-|iind 

■•■  K.  WoKH  KK.  ■■  N'lil.i  <.-  ^iir  il'^  u.iiliii  tMin-  .\i.ilii  -  ili-  .liiix  mii  ti.i^e-.  (h  rilii-. 
il  Kiicliik-' /<7/;-'/.//./w./.'/y/c,  SL-|)tt.-ml>rL-()i:tiit)i<-.  i,S;i.  will,.  .117-247.  Kurlul  s 
uork  '*/;  the  i/ivi^unt  <[f plou- Jipiin  :  pp.  2jj  .244.  KctL-rcni  c  to  tlin  (lapcr  will 
lie  III. nil-  l)y  ••  \V(if()ckt;.'      In  tunliiiis  i'f<ti,i  ,>miii.i.  \i)l.  K.  tiDu  in  the  prc^-.  there 

•  lit-  ••  Kr.iiimonia  i'i)lle^;it  ct  ili^iio^iiit  I.  L.  lit  i1m-i->;."  tlimuuli  uhu-t-  urcil  1  utirU-^y 
I  h.i\e  Ijttn  en.iblcil  tu  >t-f  tin.-  pr.>iil-~hfit^.  lic-l  .im'Hi^  tlu.-  Ir.i^iiiciiN.  nn  pa;4<-^ 
3;--23;.  .iri-  I  the  I'riu  ]'.!■>  retLiiiii'-^  to  tj.ji  '■.iiii,i(,iiwi'.  .mil  I  llif  \\iii-|iiki- 
tr.in^l.itinn  iiienti'ineil  .1I1MM-.  In  the  .irtii  It-  mi  I-'.in  lul  1:1  tin-  l.i-t  e<liliun  nl  the 
i-.n:\.  up  i.'.:i  I  i<n;  inii:  1  nn  ieii-ri-ii.  i-  1-  111. nif  m  lii  -  -aiu'k  ■  i  '■>  (!"■  '>':".!.:^ 
ot   He:licr-.   Hiilt>ih,  Stein-' hii'iih-r    iii'i   Miter. 


I  I  <  I  lli>    l.(  p(  iK    I  p\    hl\  l^li  i\^   I  >\     1  |(,i  ki 


iiiily  Mil   ihc   |ir"|Hi  iiimi-,  im-  ii,\    ilr  iI.h  ijuns   Iroin    llnini  ..t 
ili<     l:li  iiiiiit^.    whilr   \\rH|Hk<'    iS   li,i>  ilir  trin'  dr-'k  riii^: 

■l"    Mi''^    '"  •'  ^''■•ii;.;lit    liii''    I  n  (  t.iii'^li-  "  '|u,il  li>  l!i«     f  I  l.inL;li- 

I  "lil.lill'  li    li\     .//•',    .  /<      .111(1   ,/,//,  .',////'!•  -'    ^'/llil't-. 

8.  \'<  ii'i  |M>i|iii  .itimi  in  ihi'  Idf  \IS.  i^  tliM'  \\<>\\\  \'<t 
\^"\>\  '  ' 'ii  I  >|i<>ii.|(  IK  (■  with  till'  |iriipii  .itidiis  nt  \\'c,i|.ikc  liiit 
ill  '  iMiinii  tlii-rc  ,ii>  SI  \cr.il  <  ,i-m  ■,  ci|  hk"  m  •,..  Iliu^,  I  liihcrL; 
<  'iiitiiiii  ,, 

I  'i''    .',         W  iii]ii  ki-     V  1   ;.l     .]/(■(  i.ll    C.l^f    |\    W'd.   I  „  k.-     II; 

!)(■(.'    7  —  \\  oi  jii  k"-     ;  I    l.i    s|  !(■(  i.il    (  ,isi'    i-,    W'l  II  |,(  kr     I   I  )  ; 

I  )i  I-  I)  .-    W  iii|Kki-    ;<)  (.1   s|icri.i|  I  .iM  ■   is  W'l  .i|M  k'     \h); 

I  *' '•  I  J  -  W '"jK  kr  ^  J  i.i  s|)i(i,il  (  a-'i-  is  \\  (II  |.(  k<  1 1. 
Woipckc  ;  is  (mi\  .1  s|ic(  i.il  (  asc  (il  I  )i  I  .:  :  W'l »  pckc  o, 
7-  '"^^  ''  ■!'■'■  laslly  s(il\r,l  1,\  I  ),-,•  S.  All'l  il  I  .111  ll.irdK"  !"• 
ill. mil-  til. It  the  iiTiiols  III  cx.utU  ihi-i-  [prM|iiisiiiiiii-,  in  I  )■  !■ 
shiiitl'i  !"■  uilliMiit  t'.iiilt.  rii.it  th'-  in.iti-i  |,iiljlislii-,l  1,\- 
W'i'I'ikc  is  nil  liM-^mi'iit  lait  \\\<  ■  uni|ilili'  w  nrk  wliirli  u.is 
ImIiii-c  tin-  tr.in -l.itnr  i,  i\|.rcs,l\  st.iiiil  .  ■■  Im  ilii  tr.iilc.  '  It 
i'  iiii'ii  ii\  I  r  .1  uill  ufiliTiil  .iii'l  iiim|ia(t  ulmli-.  I  Inu'i'  \\c 
ni.i\  -.il'l\  (  Mill  Imli-  ili.it  \\mi|>.  kr's  is  imt  miiU  l-'.iii-liil  s  mu  n 
w  Mik  liiit  ill''  wIimIc  111  It.  CM  I  |)t  liir  [ii'MMts  lit  --Mini    [ir(i])M>itiMiis. 

9-  '"r  ikc  riMsiin  jiist  staud  tln'  sMi.iilid  ///,■,/,;•- 
/urWi/.'/tii^  '\[  Imu  iids  WMik  l)\  <  Uti-nliiiL;'!"  ".  ImsimI  iiiaiiiK- m:i 
I  )ii-.  is  ill  riijcillx  iiiisiiamiil.  .\  iMMi-i-  aci  iiiMli  ilisrri|itiMii  nf 
this  |)ani|ihli  t  uiiiil.l  In-,  "A  iiMiislatinn  nt'  the  h-M  ir.ut  with 
iiiilii  .itiMiis  ill  iiMtcs  (it  .1  iiTl.iiii  cMiTi  s|iiiiiilin(c  with  15  of 
Wiiipikcs  |irM|iMsitiMiis.  tin-  w  IimIc  ( (iiuhuliiv^  with  .1  transl.i- 
ti'Hi  111  till'  iiuiiu  i.itiMiis  mI  1611!  thr  rrm.iiniiiM  2  I  ]irMjMisitiMns 
m|  \\i-|iiki-  iiMt  [ir-v  iiiiisly  iiuMitiMr,  (1.  "  W'Mi-pcki-  \n.  \\,  ;  j, 
,;5,  y>  ari-  imt  <-vin  nutircd  1)\-  (  )|'icnlinL;ir.  I  It  iicc  the  cl.iim 
I  111. nil-  ,iliM\i-  (•■  i  iiti-M(IiirtMr_\  ")  th.it  tin-  lirst  rcil  ristMiMtimi 
mI  JMiiliils  work  is  iiMw  prcsfiUcil.  1  l,i\  iiiu;  iiitrMihuiiI 
\\Mi|Hki's  text  ,is  Mill  part  ol  the  k.isis  iif  this  risturaiiMii, 
the  MthiT   [i.irt   ilrinaiiils   the   innsiilriMtiMn   mI"  the 

/'.•■■/,/!,  (I    (,\'U/,'i-/>-i,n-  (if  /.iiji/ar,/,>    /'/mh/,'   ( /v/'. ';/(/</ 1. 

10.  it  w.is  in  the  year  iJ2i)  that  l.cMn.inlM  i'isaiiM.  who 
Mtaaiiiics  such  .m  inijiMrtanl  \t\.icr  ii.  the  histurv  nf  ni.iihi  niatics 

■    \\...p.ki-,  p,  .'14. 

II...... !■       '.  •!■  

iihriiW  I  hnltinf;  der  I'lj^urcn,  llm,  185; 


,    ,,!       I'k  \(    I  K    \    (,1  n\ll.l  Kl  \l.    <>i      I  ;  ON  \l;|Hi    I'l-Wd     II 


I 


(.(■  th<'  tliirliTiuh  ciiiturv    ,  wrote  his  I'ldilua  i  n.'iu,  1 1  un  ,  awA 

\\\v   MS.   is   M..SS    in    tli<-    \'. nil. Ill    l.il.r.ir\.      Aliliuii-li   it   w.is 

kiiMwii   .111.1    iiv  .1    li\    '.thrr   uri  .  rs,    ii.-.iriv    six    .in.i    ..n--    li.ill 

..luurirs  <I.i[is.'.l   ImImh-    II   u.is   tin. illy    puMi-h'-l    I'V    I'rm.r 

I'.diunmii.i-ni'.      iMV.iru   vs. is   thr    firsf    t..  i.ill   ati.iuioM   to 

ih.-  iiiipnrt.iiK''  "t  ><■'  li'Mi  ill  r  <>r  tli<-  l'i\utua  ( ir  nn/naf  in 

(onii.ctinii  with  th-'   hi-tory  "t'  luiili'l ->  w..rk.       This  sctinti 

is  wholly  il(\oir,|  to  ihi-  .  nuiK  i.uioii  .iml  jwoot   .uitl  niiinrrii.il 

r\.inpliti(.itioii    ol    iiropcisiiioiis   i  oiucniiii;^    thr   .hvisious   ol 

lijiircs.      I'.ivaro  r<|,rn(luii  s  the  <inmci.itioiis  ol   thr  proposi- 

li'ons  A\v\  iiiiinlMrs  tin  in  i  to  57'.     Il<'  points  out  th.it  in  i.oth 

cnniui.ition   .iml   inoot    1 ..  oii.udo    ^    n  >.    51,    :;  7   .in'   idriitUMl 
.  _ .  -I  It. 


w  ith  \\'o(|,(  kl-   I 


jS  rt  spi(  ti\i  !)■. 


rMIt   t  '  Ulsld'-IMtilS' 


inoi'i-  nin.iiiis  to  In-  nin.irki'l. 

II.  No  1.  s.  th.m  tw. Ill) -two  of  Wo.prkis  propositions 
,iir  pracii.  .illv  i.l.iiti..il  in  '  stal-ni-iii  with  pro,,,.  ,iiioiis  in 
I.roiiar.lo  ;  the  solutions  <A  ri-ht  morr  of  Wocpi  k--  av<-  .  itlirr 
-ivni  or  charU  in.:;iatrt!  I>y  I.con.irdo's  nutlio.ls,  .m.l  all  six 
ot  the  ninainiii;.;  Worp.  k--  pro|.ositioiis  ( w  hi.  h  av  .uiNiliar\  ) 
arc  assmnr.l  , is  known  in  ihi-  proofs  which  l."on.ir.l.)  i;ivrs  ot 
proiiositions  in  Wo.p.  k.-.  In.h.d.  tlusr  two  works  havr 
a  P'lnark.ihlc  similarity.  \'ot  only  an-  pra.  ti.alK  ..1!  ot  th-- 
\Vo(-|)c-k<-  propositions'  in  I  .<-on..nl.).  I'lii  tin-  pmols  (-.illi-d 
lor  1)\-  thi-  onl'-r  of  tin-  pioposiiior.s  .nul  li\'  ih<-  auxiliar) 
|,ropo'.itions  in  W...-prk.-  an',  with  .1  |,ossi!.l.-  sin-l--  cxc-ption  ', 
invariahK  tlio  kin.l  of  ppi.-fs  which  Tan  li.l  mi-ht  havr  -iv.n  - 
no  otiii-r'  pn>positions  l.iit  thos--  which  had  -oiv-  h-  lor.-  or 
which  w.-n-  t.,  hr  toimd  in  the  /■./niini/s  l.i-in-  n-.|uirc.l  in 
till-   siu  i-.fssi\-i-  coiistnii  ti.ms. 

Lonardo  had  a  widr  r.in.L;.-  of  kiiow  l.-.l-.-  con.-,  rnin;^ 
Arabian  ni.ith<-inatii  s  .md  llv-  nialh<-ni.iti(-s  of  aiitiquitx-.  I  lis 
Praitiui  ('iiODiitfhH  ont.iins  many  r.-fcrt-m  .s  i.)  l-.iiclids 
li/ciitciits  and   many    imcn-.lilcd    t-xtracls    from    this    work^'. 

■'  M.  C  W  l.iK.  /  :•!!,. !tn^.  11  i,i;>-  (i,<Jiu/itr  ,/■>  .M.ilhcm  it:!:,  Ih.  \'fx>.  pp.  3  3;, ; 
'•  I'ractii  .-i  (.t.-.)mi.-tti.n-.    pp.  3;  4"-  ,    ■  ^   ,/•     ,      / 

♦"  Sriilli  ,//  /,.//.//,/.•  /'/-./«.'  m.il.m.ilii,'  </<■/  (-'.''A'  tUcinwh-r-"  f>iihli,  ill  .tt 
l;.t!,ias.t>,c  l!o>h,'iii/>.i.;'i!.  X'oiiiim-  11  l.on.ir.ii  I'i-.ini  I'l.i'i'-i  i  .t•nlnl;tn.lO 
l.■a  opiii.  "li  ,      K..in.i  .'.  iK'O.      rr.i.uci  l'.<,-i-iiu-tii.i.-.   i.p.    I    2.-4 

'I   .N,^,V/;  ,///-..•//-;*■,/'/'.'■  "■,'...11.  pp.  no   14'"^ 

'-'  Tlic-<e  nuiiibt-r^  1  mi  ill  um.-  in  uh.it  follow,.  l-,iv,iro  01111;.  -omr  :iU\iliarv 
propoMtioiH  ..nd  m.ike-,  -lip-  ill  conno  tio.i  »ii!i  :,S  .iii.l  4"-  l-llur  jS  ,liou,il 
have  been  more  :.;cn.-r;il  111  -.Liu-inent  or  .inotlitr  niiinlifr  -liou.d  h.ivc-  been 
intiodiu  i-il.     .siTTui.tiiy   for  40.     C'oiiip.iiL-  .iilniL,   33   34.   33. 

''   lor  fxaiiiplf,  on  p.ijje,  1  5- I'^i.  j-"*,  Vj-  l<»   '•  154- 
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Similar  tn.itmim  i-,  accoplcil  \\,)rks  of  otlur  wriicj-s.  lint 
in  tile  '^y  .a  ilc'^.iiicc,  liiii-^h  and  ri'^our  of  ihc  uIkiIc, 
iiri,i:;in,ility  <il  inainiciu  is  not  inlr((|iii-ntl\  r\i(lint.  If 
(ilviMnl  of  rniii, ,na  ni.ulr  a  translation  of'  I'.ncli.l's  ixjok 
' '"  lh:i-.h^i:^.  ii  is  not  at  all  im])ossil,lc  ili.ii  this  nia\-  ha\(; 
}"'■'!  II"-''!  1'.^  I.ii'iiardo.  .\t  any  rate  tin-  (  oiu  liision  st-cnis 
in<\  ilalili-  that  lie  nui  .t  have  lia'l  access  to  sonic  sm  ii  MS.  of 
( ircck  or  A raliian  oriL^in. 

I'lirthcr  i\i,l,iui-  thai  Leonardo'-,  u,,rk  was  ol"  Creek- 
Araiiic  c\tra(  tion  v,k\\  Ik-  lound  in  the  fi(  i  that,  in  connection 
with  the  II  ;  fi;;iires.  of  tlie  section  (hi  /'/■■■/>/,';/>.  of  Leonardos 
work,  the  1,  11,  rin-  in  onl\  5S  contains  \\v  htl'  a-s  ,  or  f\  that 
is,  till-  ( 1  reek -Aral  lie  sik  cission  a.  />.  ;■,  r/,  <.:...  is  nse,j  almost 
.is  lre(|nentl)-  as  the  Latin  a,  />.  i\  </.  r.  /.;'....  :  elimination  of 
Lalm  letter-,  add'-d  to  a  (  irei.'k  suci  ession  in  a  fi;^iire.  tor  th(.' 
purpose  ol  nniaerical  examples  (in  whiidi  lI.'  work  ahoiauls). 
makes  the  I  lalanc-  ei|iial. 

12.       M_\    metliod  of   resioration  of  I'.nclids  work  has  fieeii 


'■r_\thinL:     '"      W  oepi  ko-,     f  Xt      (  lo-el 


her   with 


as    hillows. 

his  iiotesi  has  lie.-n  iranslatiil  literalK,  n-prodnced  withont 
chan-e  and  enclosed  Ly  (piolatioii  marks.  Id  all  ol  I'Aiclids 
enimciaiions  I  unaccompanied  l,y  coiistnn  tioiis)  which  c<irre- 
■''I""i'l'''l  '"  enunciations  hy  Leonardo,  I  h,i\c  r.  prodncecl 
Leonardos  < dnstructioiis  and  j)rools,  with  the  same  leiterin-" 
of  the  ti_;iiros",  hnt  decision. il  al;l)re\  iation  in  the  form  of 
statement  ;  that  is.  the  e.\tend-d  form  of  luiclid  in  Woepcke's 
text,  w  iiic  1:  is  ,ilso  empl(iy,-d  hy  Leonardo,  h.is  1)(  eai  sometimes 
ahrid-ed  L\  modern  notation  or  Lriefr  statement.  (  )ccasionall\ 
some  \,  r\  oh\i,ius  steps  t.iken  li\  Leon.irdo  ha\c  iieen  left 
""t  ''lit  'ill  ^ni  h  pi, ices  are  clearlv  idicatid  li\  .■xplanatioii 
in  M|u,n-'-  1. rackets,  |  ].  Lnless  stai.  d  to  the  conirarx,  and 
nidiiated  h\  dill,  rent  type,  nost.'p  i,L;i\en  in  a  con-inictioii 
or  prool  which  is  not  contained  in  Leonardo.  Whc-n  then' 
is  no  c  orrespondeih  e  l.etwc'en  Wo'pcke  and  Leonardo  I  ha\  e 
exenascd  ^AVf  to  reproduce  Leonardos  methods  in  other  pro- 
positions, ,is  closely  ,1-,  po.,sihl,..  If,  in  a-i\in  la-oposition, 
the  im  tliod  is  c-xiremely  ohxious  on  acccumt  ol  wh.it  iias  "dm- 
'";''"''•  '  ii-i^'-  -"Hic  tiiivs  -\\rn  hlth  more  than  .in  indication 
"I    ill'-   iii-opo-aions    contamim,,'^    the    ( ssence    of   tlie   required 


"    'ii'-i>(l""C)n..i,Ui  ui^ucoihliociimcplth  ■|„.-,Mli'uoM;.;,n.,t'thc.  o„i-iiucl;.,n 
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construciinii  and  proot.  In  the  cast.'  <it  tlir  six  auxiliary 
propositions,  tlu'  j)ro()ts  ',ii|)|)lic(l  scciiictl  to  hi-  n-adily  sul;- 
^i;stL-tl   Ity  propo-^ition-^   in    luiclid's   Ji/niioits. 

13.  Imnii'diatfly  att<r  tin-  enunciations  ol  Ivuclid's 
proltlmis  tollow  til'-  stat'-mt.-nts  ot  ilv  corri-^pondcnce  with 
Leonardo  I  it  exact,  a  l)racket  (  nclo^es  tlu:  nuinher  ol  the 
Leon.u'ilo  pro|io-,ition.  according;'  to  l''a\,u'o's  nuniberin:^.  .uiJ 
the  paL;e  and  hne-^  o|  lioiKonipaL^ni's  edition  where  Leonardo 
eiiunciat's  the  same  proposition. 

Ilu;  tollowin^;'  is  a  comparative  tai;le  ot  the  iuiclid  m\(\.  in 
hracki'ts.  ot  the  corres|)ondinL;'  i.eo.i.irdo  proijjeins  :  1  (5): 
2  (  14)  :  ;,  [2.  II:  .(  (231  :  ;  I,;;,)  :  o  (  lol  :  7  (jui'  :  S  (i-y  ; 
ol,iO,  31)";  iC)|iSi:  I!  (..):  12  (jS)':  i;(;ji''  14  (V)); 
I  5  (41))  ;  1')  (  ;;)  ;  1  7  (  V'l  :  1  S  (cV)  ;  1  o  ( ;J  :  20  (  i,  i|  :  j  i  (ol  ; 
2J  (o):  2_;  le'i;  2\  ('>i;  2;  (01  ;  JO  (4);  2-  (111:  js  (57): 
Jolsir  :  _v-' t>)i  ;  .:;i  (c)l  :  },2{2^))\  .i.U.k^*:  .U  (!'>>'':  ,i5lo); 
;,o  (Ol. 


I 


SiDUiinvv. 

it  \\ill  lie  instrnt  ti\i  ,  :is  a  means  of  comparison,  to  set 
torth  in  synoptic  fashion:  (  1  )  the  .\hili;uiinie'!  L'omm.imhnus 
treatise:  (2|  the  Luclid  treatise;  (;|  L<'on;u'do's  work.  in 
(il   and    (Jl    I    tollow    \\'o(-pcke    closely". 

14.      Syiiop>i\  of   M itiiaiiniicd' .\    /'riii/isc — 

I.  hi  all  the  pi-o|]lems  it  is  re([uired  to  di\-i(.le  the  pi-oposed 
liL^ure  into  two  parts  l)a\  in^;  a  :.;i\'en  r;itio. 

II.  Idle  tiL;in-es  di\ideil  are:  the  triani^le  (props.  1  6); 
the  [laralieloeram  (  11  ):  the  trape/iimr' |S.  ij,  i;i;  tin-  (]ti.idri- 
lat<Tal  (7,0.  14  101:  llie-  penta^^du  (17.  \>\.  22):  ,i  j)eiu,i^on 
with  two  p,ir<illel  sid(-s  (i'>l.  a  p(  nta;^on  ot  whiih  .1  side  is 
iiarallel    to   a   ilia''o!ial    (Ji'l. 


'•  l.i-dii.mlii  ■  111,^1. Ill-,  ilit  I  .i,t  III  ■•line  lliirii"  in^te.ul  ot'  luii  li<l\  ".i  ccrt.iin 
fr.iiti'm,"  l)iU  m  tlu'  ■  ,i^i-  nt"  ;o  lie  ^oiRiiuli-,  tli.ii  in  the  >.nin;  «.iy  tlif  ti;,'Uic  may 
!«;  iiiv:ilfil  "iii'.o  fuiii"  iir  iii.iiiy  ci|S'..!l  p.nt-,."     (  /.  .\>:\v  !<■  jf. 

''  \V(if|i(  ko  S  m.iy  be  (■(lU-.iii'-rcil  a-,  a  |>,in  id  Leninnlo  i-  nr  Ijctirr  a^  an 
luimiMiberL'd   prupii^itiMU  fidlnw  ini;    Lt''>iiarilo   Ji- 

''    l.(  iiiiariln\   prii|)n-iitic)iis   30    5J   1  "II-I'Ili    >oriLuli.it    nh>rf   .,1111  i.il    |jiiiSli;iiib 
til. in   Km  li(l'>  >,  .111.1    I  ;.     t/.  .\ili  Ui  30  .nil  34. 
\\  ..^  |i.  k(_.  |.|..  .45   ;4'.. 


14         1U(  l.ili>    i'.ooK    ON    1M\!>I()N>    <)l     II(.UI<i;s     1    [14-15 

111.       Ill''  tr,ins\(rs;il  ncjuind  to  he  drawn: 

A.      ji,i-^-,cs  ihruiii^h  a  L;i\'i'n  ]i(iiiit  and  is  Miualcd  : 

1.  al  a  v<Tl<-\  oftl'-  j)r(>|>(jscd  riL;uri;  (1,  7,   17); 

2.  iin  aiu"  side  (  J,  <^   1  S)  : 

_;.      nil  oiic  ol  the  lui)  [larallcl  sides  (S). 

li.      is  jMrallcl  : 

I.      ti)  a  side  (iidt  jiarallcl  1  (  ;,   1  ;,,   14.  j:  I  : 

III  the  |iai"alli-l  sides  (11.   I  -.    I  wi  ; 

;.      til  a  diaL;i)iial  (15.  2i  >)  : 

4.      til  a  j)iT|iendiru!ar  diMwii   tnmi  a  ver!i-.\  nt   the 
timire  111  thi-  ii|i]ii'Ni!,-  ^idc  (4 )  : 

;.      In  a  irans\  (Ts.il  whi'  h  |i.i--->i--  ihrnu-h  a  \crte.\ 
iif  the  li;.;iire  (51; 

e.      tn  any  ti'.in-^\  irsal  (n,   1  n). 

I\'.  I'rnj).  Mi:  IiiIp.l;  L;i\i-n  the  si-^nunt  .//-'  and  i\\n 
hm  s  whiili  [lass  ihrmi^h  the  exin-mitii  s  nt  this  sr^nieiu  ,ind 
term  with  the  line  .  //■'  .in\'  aiiu;li-s.  dran  a  hue  parallel  tn  ,  //,' 

Irnin    nile    nf    tin-    other    side    III     .  //>'    .lUtl    '-III  h    as    to    |iroilu(e 

a   lra]'i/iimi   i^t   L;i\'e:i   '  i/e. 

l'ro|i.  2\.      .\ii\iHarv  tlii-oreni  re-.uxHiiL.;  thi-  pentagon. 

15.  i  i'hi)>hiiia'iiiiis's  'Iicaii>i  .\|i|ieiided  to  the  'irst 
|iiihhsheil  iditioii  of  Muiianiiiied's  wori^  was  a  short  lrt-ati;-e" 
li\  (,'oininandinus  wlio  saidl  ot  Muh.miiind  .  "lop  what  thii'..;"s 
the  author  ot  the  Imok  h.ilh  ai  larL;e  i<iiii|ireheniled  in  nian\- 
prolileni--.  I  ha\e  iiini]ieiHH(iiisl\  (•oin]'ri>ed  and  dispatclied  in 
two  oiil\.'  This  stal'Miieiit  repeated  liy  (Jltt-nhn^er'  ami 
l''a\aro      is    smiiewh.it    niisleatliiiL;. 

The    "twii   jirnlileiiis "    ot    L  omiiiandiiuis    are    as   tojlows  : 

'■  Prolileiii  1.  'In  di\ide  a  riL;ht  lined  tit^ure  according;  to 
a  nrojiortioii  i;i\cii.  Iroiii  a  jioint  L;i\en  in  any  part  ot  tin- 
anil>itns  nr  cireuil  thereni',  whether  the  said  ponii  he  take-n  in 
an\'  aiiLjle  or  side  ot  the  timire." 


'rnl.leni 


o   divide    a    ri''ht    lined    tiijnre    C7. //>'(', 


'    C'lininuiiulinu-.".  pp.  ;4   7  >. 

■'"'   (   nniln.llHlllM^".  p.  I  M  i  :    l.rrkeSciK   Ivii.  llll.  p.  '  ri-,. 
'   I  ifiii.MVi  1    ',  p.  H.  iinti-.  ■    !■  .i\  .le.i".  p.  iv,i. 


15  if>]  s\N()i'.-is  (<i-   i.Lci.iDs  iKi;.\iisi:  15 

accunliii'^^   v>  a    |)r()])(>rtii)n    L;i\cii,    /:"   to   /•,   liy   a    rinlu    line 
l)arall<-l   tn  another  ^ivni   line   /K" 

l')iit  the  first  prohlrni  is  divitUnl  into  iS  cases.  4  lor  tlie 
triangle  ,  (>  tor  the  (juadrilatera!,  4  tor  the  pentagon,  J  h;r  the 
liexagon  ami  2  for  the  hejjtagon  ;  and  the  .secoiul  problem,  as 
(  omniandiiui^  trt  ats  it,  has  :o  cases  :  ;,  tor  the  triangle,  7  tor 
Me  (luadrilateral,  4  for  tin-  pentagop,  4  tor  .he  hexagon.  2  tor 
the  heptagon. 

16.     Svno/'s/s  0/  liH^iiif .<  7'riiUi.<f— 

I.  I'he  pro|iost-d  ligure  is  di\  iiled  : 

1.  into  iwi)  i(|iial   parts  (1.  3,  4,   tj,   S,   lu,    \2.    14,    M>, 

1  0.    20,    2.S  I  ; 

2.  into  s<-veral  ei[iial  parts  (2,  5,  7.  f>,  11.  i  ;t  i  ;.  17,29): 

3.  inii  1  two  i),iri'..  in  ,1  gi\HMi  r.ilio  (  21  \  27,  '^u.  ,;2,  _;  p  v> ' : 

p      into  sexiTil  parts,  in  ,1  gi\cn  ratio  ( ,:;  1 .  3,1.  ;i5.  30). 

Thi-  consiriiciion    1    or   3   is   alw.iys   jollowcil   hy  lln'  lon- 
>iructioii  ot  2  (.)r  4,  except  in  the  projjo-^itions  3.  2.S.  2u. 

I I.  The  ligLU'es  iliNuled  are  : 

the  triangh-  (1.  2.  3,   19,  2ij.  20,  27.  30,  31  )  : 
the  parallelogram  (o,  7,   i'),   11): 
the  trapezium  (4,  5,  S,  (^   12,  13,  32,  33); 
the  ([u.idrilatenil  (14,   15,    i').   17,  34,  35,   V'l  : 
a  tigui'e  IjouikU-iI   Ia'  an   arc  ot   a  circle  antl  tv\o  lini-s 
(2.S1; 

the  circle  (29). 

III.  It  is  re(iuired  to  draw  a  iransvers.il  ; 
.\.     passing  through  a  point  situ.iied  : 

1.  at  a  vertex  of  the  figure  (14,   15,  34,  33  I  : 

2.  on  any  side-  (3.  6,  7,  16,   17,  36)  ; 

3.  on  one  ot  two  parallel  sides  (X,  9)  ; 

4.  at  the  middle  ol'  the  arc  of  the  circle-  (  28 )  ; 

5.  in  the  interior  of  the  figure  (  hi.  20)  : 

6.  outside  the  figure  (10,   1  1,  2(),  27)  : 

7.  in  .1  cert.iin  part  of  the  plane  of  the  figure  [\2. 


^1 

i     'I 
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!'•    i; 


l>.      parallel   Id  the  ii.isc  (il    till-   iiro|ii)>.Ml   li-ur*,;  (i,  2. 

(  ■      |i. trail. 1     to    (MIC    aiiiitlit  T,    the    |,i'i  iMrin    i^    iiulc- 
t'-rmiiiatc    i  2()). 

\\  .      .\ii\iliar_\'  |)r()|)(i-iitiiiiis  : 

i''^-  1"  '^I'l'')  t"  "'  .L^i\in  line  a  nTtaiiL^li-  of  L;ivfii  s\/.>'_ 
and    i|i-||(  I'l-iit    li\    a    s(|uari'. 

J  I.  2  J.  when  (f  .(/.:/>. ,.  it  follow  -,  that  •/  :  />  c  f  :  1/ : 
2;.  24.  will  11  (I  :  b    ■(  :  ,/.  it  follow.-,  that 
((/  ^  /')  :  //      u  -(/);,/: 
J5.  uhrii  ti  :  />  ■   (■  :  (/   it  f()llou>  that  {ti  -/>):/)  ■    (,  -,/) :  ,/. 
Ill    the    synopsis    ol    the    last     fi\c    propositions    I     have 
rliaiii_;''(l   the  orii^inal   notation   sUl^IuU. 

17.  .  h/u/y.^/\-  >>/  /.,;>//ii,-i/('\.  //■,//•/•.  I  ha\c  n(;t  thou-ht 
it  ni('ssar_\  to  introduce  into  this  anal_\sis  the  miiunnhcnjil 
proportions   rclcrnd   u<  aliovt-'-. 

I.         I  111'  pl'oposrii   !i_;urc  is  ili\iil(:d  : 

1.  into   two   ciiual    p,,rts   (i    5,    13    1 S.    j  ;    _,s,    ;()    ;S, 

4-^    l^'-  53    55-   --7^- 

2.  into   .several   ecpial    p.u'ts   (O.    7,    y,    1;,    |_|,    kj.    21. 

.;;,.  47   50.    y>)  : 
o-      into  two  parts  in  a   L;i\eii  ratio  (S,    10    12.  20.  .u; 

,1--  34-  .^".  4"-  31.  5-'l  : 
4.      into  se\eral  jKirls  in  a  L;iven  ratio  {22.  j.>.  41  ). 
I  he    constnietion     1     or     ;     is    al\v.i)s     followed     hv    thu 
coiisiruition    ot     2    or    4    e.\ript    in    the    prop().-,itions  42   40, 
^1.    54.    57. 

1  1.       i'he  iimires  di\ided  are  : 
the  irianL;le  (1     14)  ; 
the  paralleli  i-rani  (15    2 2  )  ; 
the  trapezium  (  23    35  1  ; 
the  (iiiati'-ilatiral  (v   4  1  I  : 
llie  peiUaeon  142    4^,)  ; 
the  he.\  i_L;(in  (44 )  ; 
the  circle  and  seniieirele  (4^    30)  : 
a  ii-ure  iiounded  i)_\  an  arcot  a  cn-cle  ami  two  lines  (57). 
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II. 

(i) 


It  i'^  rciiiiiritl  t<i  ilr.iw  .i  ti',ir.^\  rrsal  : 


A.      jiassinn  thi'du;^!!  ,i  puini  ^itu.it<-il  : 

1.  ,it  a   \(Ttc\  111'  till-   li-un-  {\.   ').  J'j,  ;,  I .    vj.  ,'/'■ 

41    44); 

2.  on  ,1  siilr  Ildt   [inuluciil   (J.   7.  S,    |<),   jn,    ;-,    :,(.)); 

3.  at  a  \i  Tttx  111'  a  |i'iiiu  in  a  siik-  (401  : 

4.  on  (in(t  (il  two  |iarall<-l  ^idcs  (24,  ::5,  J7.  .^o)  : 

5.  oil     'i''   iniilillc  (it    till-  , ire  111   the  ciri  ii-  (  ^  v  55- 


').      on    the  circtnrik-n-iici-  or  out^ii',.-   o|    the   lirclc 

7.      inside  of  the  t'iL;uri    i  ;.    1    ■.    15,   17.  4()); 

S.      outside  of  the  tiL;iirc  (4,   i'.    12,   iS); 

0.     cither  inside  or  out-'iile  ot  the  tiL^ure  (  ;S|  ; 

10.       (MtluT     ni^iiie     or    outside     or    oi-     a    side    of    the 

ti^ure  I  j2)  : 
I  I .      ill  a  certain  |  uul  c  if  the  plane  <  4"  the  tii^un-  (  jS  ). 

1).      [larallel      <  the  h.i-^e  ol    th.e  |)ro|io-,ed  tiL;nr<    {:.   14, 
19,  J  I    2;,.  Ju.  ,;;,,  35,  ^41  ; 

C.      parallel  to  a  diaiii't'i-  ol  the  lircle  140.  yj). 

(ii|  It  is  required  to  draw  more  th.an  on'-  transversal 
[(!)  throuu;h  one  pomi  ( g,  47.  4S.  y •  1  :  {/'n  throuL;h 
two  points  I  I  ; )  :  (<  1  pa  rail'  1  to  (jne  a  not  lie  r.  the 
proMeni  is  indeterniinaie  (  >  1  ). 

(iii  1       It  is  re<p:ired  to  dUMW  a  c\\\  ii    1  ^2  ). 
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1\'.      .\ii\ili.iry  I'ni|Misition^  : 

Altl'ioii'^h  iiDi  cxiilic  itlv  st.ittcl  or  pnivcd,  Leonardo  maki-s 
use  ol  tour  on;  of  six  ot  luuliil's  auxiliary  propositions-".  (  )n 
the  otliiT  lianil  he  pro\fs  iwo  oihcr  proi)ositions  wiiic  h  l'a\',iro 
(IOCS  j'.oi  numliiT:  (i)  I  riaii^l^s  with  om-  anu;lf  ot  the  one 
ecjual  to  one  ani;le  ot  tlie  other,  are  to  (jne  another  as  the 
rect.nv^le  tonned  li\'  the  sides  al^oiit  th<'  OIK-  an!^le  is  Uj  that 
t'ornied  l)\  the  sides  aliout  the  ((iial  an;^l..-  in  tin-  other; 
(2l  the  medi.m-,  ot'  a  lriaiiu;le-  mef  t  in  a  point  and  trisect  one 
another. 


II. 


l8.  .]l>rahiVii  Sa: tr^i>>{/ii.  loriiatnts  .Wiiiorarin^,  /.iiai 
PaciKolo.  In  carliiT  ai'lirlc--i  (  lo.  i  i)  iiu'iclfiual  n-lm-iU'-  w.i^ 
math;  to  Leonardo's  L;cniT,il  indi-'hti'tlncss  to  |irc\i()iis  wntrrs 
in  prcparini^-  hi-^  /'rai/ini  (ii'^nn/riai.  and  aiso  to  l\v  di-ln 
which  latrr  \\ril<rs  ow'  to  l.con.inlo.  Amon^  the  tornicr, 
perhaps  mention  siiould  lie  ni.ide  ot  Aliraham  har  (  hiija  ha 
Xa~.i  of  Sa\asorda  and  his  I^t/hr  iiuinuhiniiii  known  lhroUL;h 
the  Latin  tran-^lation  ot  I'lato  nt  Tivoh.  Aliraham  was  a 
learned  [ew  ot  liarcelona  who  proliaMy  employed  I'lalo  ot 
TivoU  to  make  thi;  translation  ot  his  work  Irom  tin-  llehrew. 
This  translation,  completid  in  ittb.  was  pulilished  by  Curt/i\ 
tVom  llt'teenili  ('eiuur\-  ^LSS..  in  i',o2  '.  l'a;4C.s  130  1  5(>  ot  thii 
edition  loniain  '■capilulum  leriium  in  .irearum  di\asionum 
explanatione  '  with  Latin  and  ( icrman  text,  and  amon'^^  the 
man\'  oth<T  propo^itio^^  L;i\en  Ky  Sa\'asorda  is  that  ol 
I'roclus-luiclid  (  =  W'oeifcke  2N  =^  Leonardo  57).  Compared 
with  l.eon.irdo's  treatment  ol  (hs  ision^  .Sa\'asorda  s  ^eenis 
rath(,r  tri\  i.d.  lUit  ho\\e\-er  ^reat  Leonardo's  ohliL^ations  to 
other  writers,  his  originality  .iiid  power  sutticeil  to  mak<- 
a  convpreiieiisive  ami   innlied   ireatisf.-. 

.Almost  contemporarx  w  iih  Leonardo  was  jordanns  Ncmo- 
rariiis  (d.  \2},~)  wlio  was  the  author  ol  se\-eral  works,  all 
prohaM)' wi'itten  hetore  \222.      .\mon^-  tlie-.e  is  (mui/cina  ,c/ 


■  That  I-.  AlM.ih.ini  -nn  ..f  ("liiji.i  the  |il:iv  >■  (  V.  S  M  I  \-i  HM- i  1 .1  K,  Ilihlii'tlii\.i 
.M^itihiniti.,!.  iS'/>.  :  .  N.  34  3.'^,  \vA  ».  xNi'ik.  \',-i  t.yin>^,i!  :if';-r  uc^,  hiihtc  </ 
M  I'i'i.  1  ,.  ~')j-iioij.  '107. 

M  M.  CrHK'i.  ••  rrk^;!u!!!i /iir  (W-t  liivhiv  d;T  M.it!!e!n:iMk  v.v.  "SX'.v.'A.'A'.:  iwA 
(ler  Ki-iiai-^-.inii.-...'  lj-.tii  Icii  Ahlhuidluiii;  :iir  lii.u/iii/itt'  tui'  M,itltciii:ili,Ji,  n 
\Vi<.u'n<cli:tfttn...\\\.  lluU  .  I.iip/.ij;.  I'lo.;,  iip   viSj. 


20       l.r(  l.lli>    l;()()l,    (iN    hl\l>l(»N^  (il     IK.l  Kl.^    II        [iS 

/>(  'l'riiiii:^tt/i-<  in  Imir  lii.i  ik--.  I  lnsiMdiul  limils  \^  priiu  i|MlIy 
(IcXdliil  ti>  |iri)liliins  (111  (li\.isi(  iii^  :  I'l-opi  isitimis  i  7  tn  thf 
<li\isifiii  III  lmi'->  ,111.1  l'r(i[H i-iitioiis  S,  1  ;,  \- ,  1 S,  i()  i(]  the 
(li\  i^illIl  (it  n  Tlilincil  ti^urc-.  1  hi-  ciiiini  iatiini-^  nl  l'i"(i|i(wi lions 
S,  I  ',,  I J-,  K;  ( (iiTcs|Hiii(|,  rc^pci  ti\  els .  tn  l.uiliil  ;,  Jii,  ii/.  14 
.unl  tn  I .idiiardi  1  1.  .\,  ;.  Vi.  Iliit  |i u'd, mils  s  ] ^n "  its  arc  (juiu' 
(iill(  rduK  -Uatcd  fnnn  tli(i-.c  ( i|  iMulid  ni"  I  .d 'iiai'di  1.  I'lolh 
|(ir  lliiiiiscU  ("i  and  Inr  1  1  nn]  i.n'i^' mi  willi  tln'  Imi.  lidcaii  iinidts 
w  liii  h  h  i\  (■  (  I  line  di  i\\  11  til  IIS.  II  will  111-  intci'i  still,;  ti  1  rcprodiKir 
I  >ri  i|iiisitii  HIS   I  ;  and    1  7  '  il    h  ii'daiiiis. 

■■  1  V  Tthiiii^iilo  ,/,t/i>  il  pniitLi  i\tr,i  i/'^im/  .-i^iiafi' 
ii)iiiiii!  per  pitiuiiiiii  tiiiiiM/Di/ii)/  i/csi^iiaii.  i/in  /ndii^n/iiin 
/'< /'  ti//ui/i(i  paiiialur        1 1|  1.     15    i<i|- 


m- 


n 


"I.i-t  al><  lie  tlv  triaii'^ic  and  </  tin-  |i(iiiu  dulsidc  l»iit 
iniit, lined  nithin  llif  lines  iU  I ,  ///'/.  which  are  lines  di\  idiiiL; 
the  triangle  ei|iiall\'  and  jin idiu cd.  I'dr  if  </  !"■  taken  in  ,in\' 
siu'h  |ilaee.  draw  (/;■  |)arallel  in  ,,?  niectiii'^  < /•  in'eidiieeil  in  ^'. 
|iiin  ((/  and  lind  ;////  such  that 

iJ-  :  :  ;/(■;•  (  -  I  ■  a  he)  =  ,--  :  ;;//,•. 


'■"  K(iiu''l  uitii  lull..,;,,.  :.:■.,,   ,,,     \!  v:\   l;ki/i.  M.;u...,,:^,,!  ,;.■  .   (,•/■,/«,«,- 
I'liyhis  fill   H'i.<^i  ii^Jiii//i)i  u  till  Klin  si  :u  'Ihorii.    VI.  Mi  ;,  18S7.    In  his  discussion 

.mil  iiian  urate.    <  )ne  pli.ise  nf  his  inn  .  itraiv  h.i^  ht-en  rtlcrrcif  to  by  E.M  -  I  R.  .M 
/.'.'/'//.'//;<.,/  A/,il/iriii,ith<i.  (aniiar.  \',\2.    ;  .  Xlt.  <;J  . 
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Tlicn  (liviilc  1,'  ill  /•  Mil  h  ih.u 

;'/■  :  /•(      /i     mil. 
I'nuliKr  <//:  to  iiifct  id  ill  /.       I  Inn  I  ^.ly  ill. it  -//  .li\  iilcs  ili.- 
iri.iiit^lf  (//''  inti)  i'|ii.il  jMris. 

I'or.  siiui-  th<-  iriaii-!''  - //  i'-  similar  to  the  iri.iiiL;!'-  /v/v^ 
hy  4  of  sixth  .iikI  [uiMllrl  liu-s  ami  i  ^  "I  last  ami  (Ictiiiitioiis 
<i|'  similar  areas. 

■(/•/>;      '(■(/v      ■"•■''■'  ■  ^V 
hv  corollar)   to   i;  of  sixth".      IWit 

Thcrcforf,  hv  (■([ual  iiro|iortioiis. 

'■''■/'  :      '■''';'"= '''''"  •  ''.^■ 

And  ■(/•/'-    .<?tv(  -  !  '.(?/'(•) 

I.y  o  of  fifth,  and  this  is  the  iiro])ositioii. 

.\nd  hy  tlv  saiiT-  process  of  deduclioii  we  lll.iy  lie  led  lo 
an  absurdity,  namely,  that  all  nia\-  e(|iial  a  jiart  if  the  jioiiil  k 
Ik-  otherwise  than  Ixtwern  c  ami /' or  the  ]ioint/l><'  otherwise 
than  iH-tweeii  fi  and  n  ;  the  part  cut  -itf  iinist  always  he  either 
all  or  part  of  the  triani,de  iicc." 

'■  I  -.  I'nihto  infra  pivhosi/uiii  tn'ouitiii  dato  linnvn  /><■;- 
if^miii  (/id'niiir.  ijuc  triaiii^iiliiu!  si(  it  f^cr  cjnalia    |  p])-  i  7    '  '^  • 

•'Let  ahc  he  the  triaiiL^le  and  d  the  point  inside  and 
contained  within  the  [lart  between  a.^  and  he  which  divide 
two  sides  a.nd  trian:.;le  into  e(in.d  p.irts.  ThroiiL;!!  r/ draw  /(/// 
parallel  to  Hi  and  draw  <//'.  Then  h\  \2  of  this  book  "  tlraw 
liin  such  that 

of :  mil  ---^  !  hdf :   '  hic  (  =  ',   -.  alh\. 

■■'■  Th.it  !-.  !".uclul-i  l-.hii::-Kt     M.  4. 

•■■■  I  (111  not  kn.iu-  the  MS.  "I  i.  i.  lirl  Iter.-  vpf.-iTrd  tn  ;  but  nianitt'-t1\  it  i-  ibi- 
i'orism  if  Iu.)ncii!<  VI.  l.j  wlii.li  is  ,|n(.ti-a  -If  three  str.ii-bt  line-  Ik-  piopcr- 
tion.il.  tlion  ,is  the  lir~>  is  to  iht-  third,  so  i^  the  ti;4iir.-  (leHirihccl  of.  tlie  lir^t  to  tli.it 
which  is  similar  .im!  siiiiilarlv  (lesrr:l)eti  on  the  se<ond.' 

-  That  is.  IK-  l'ii,vi.;iiliu  llocik  2.  I'ro]i.  ,2:  "Kala  rei  ta  liiiea  aliam  rcrtam 

;^ ;,^_  1     ..;;,.-..     -~     u, .!-„..     ,.;-;.-.r    ^^.-::T     ; : ; : ' !  •  1  •.!•»     :!,:';:S    t  v;.:  llL' llllls     ,1(1     (lUCPjllbet 

clatij.:i  trian^ulum  '.  []).  ij]. 


::        Kl'iI,Ili>    KooK    (»\    hlVlsioxs  of    I  lc,ri<K>,     n        [,,s 

Also  liiul  ly  sucli  ill, It 

l>f:ly         I'fli  :      /hc. 

Amlsiinc  .'  /)/'//    ■      .■',//,      mil    -ty 

liy  S  aiiil  lo  of  lilili. 

Now  l)f  ;  he  ri  /;,•  :  /). 

iiy   (oroll,ir\    to    17   ..f  si\ih    ',   .unl       hth-    .'.U'C   sinci:  /'//,   Ci 
.ire    pacillil    lilies. 


I>iu  //(■  -.ty  '■  //,  : ;//// 

liy  sfc:oinl  |),ii"t  III  S  of  tilth. 

■  '  ■  /<       1  w// 

1)V   ')  of  this  hook'. 


ii>.  uliiili  i.-.i|uiiu-d  m  nn'.f  57.     It 


■       l\.ltlul    1.1    It   illr     i..liMlif    iif    !lli>     . 

liiliA\>    It  iimi',  IwivM-vcr  ; 

/;/':  /y  =  Sif/!  :  AAc.  =/•'-  ,       ,■  .  /i  -   /.  -  or  /V":  A  =/v  :  /v. 

■'■'  "  t  mil    -.It    liiiri'  l)ri'u;or'    .nlnitc    in:ii'ir    iirnnorcio    .id    r<inii)i)iitain     nu.im 

;» I     1  ...  „-     !  ..      .;.....'■  '  ' 

....... ...    ............  I,,,  ...........  ...   ,p:,::;.i   r::;-:;;r:b   i;;;:uirc;ii   c->^c   nc.i  m    i ,; 

ll'-    1.^|• 
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A.Ul  lh<n  to  tlir  liiv  <f^  In-m   /.  a  Iim-  /:.  l)y  5  "''  l'>''^  1"'"1<'. 

such  th.it 

/:  ;  :i  -   :<  :  mn  ; 

,1.1(1  /:  will  l.r  l<ss  than   //'  Ky  ih.-  tii-.t   |uri  ..f  th--  prcmlsr. 
Nu|i|)i)sition   witli   rcj^arii   t"  </ .^  ] 

ji.in    :</  and  pn.ihuf   it   td  nv  ri   ,^    in   /' :   th-ii   I    vi\  that 
thrlinr  :dk  ilivi.l.-s  ill'-  iriaii-l.-  a'n   int..  .(lual  parts.      I't.r 

:.l>,//::.z,//i'/:  :/ 
hv   I  <>t  sixth. 

i'.ut  ■;'//':       :/■'       -f-»ni 

iiv  cordllary  to  17  ot  sixth'    ami  similar  trian-lrs. 

Ihcrcforc  hy  1  ami  Ia'  >-^\y\.i\  jir<i[i(irtH)ns 
L.bdf :       :ki  -  /'/':  nm. 

I'.ut  ■  b'O  ■  ■'  '''<■'■  -"^ '''/';  »!ii- 

'rhcri't'orc  l>v  ihi'  si-ciMul  ]iari  n|  i)  <i|  nttli 

■Jci  -    ../'i>  -  ,",    .,!/'<:  ■,■.1.1. 

I'rijuosition  1  S  of  lonhimis  is  dcvotcil  to  tuulin-  th<'  icntn- 
.,ri,rraviiv  ot"  :i  trian-lV  '  and  it  is  stated  in  the  torni  of  a  i.ro- 
hlcm  on  divisions.  in  I..(.ii.irdo  this  proMcni  is  irratcd'"  by 
showing  that  the  nu'dians  o|  ,1  iriaii-lr  an-  ((.ncurnnt;  but 
in  lordanus  (as  in  1  irroir  )  tin-  (lucstion  discussi'd  is,  ••  to  hnd  .1 
point  in  .1  triannl.-  such  that  when  it  is  join.-.l  to  thr  angular 
points.thrtrian-K-will  he  divided  into  thr.-c  ciual  i)arts '(p.  iS). 

A  much  later  woi'k,  Siiimi/ti  ,/<■  .1  iitlmutiia  ( icoiiutrui 
rroporttou!  it  I'roportioualila...  h\  l.ura  l'a(  inojo  (li.  about 
I.;.;:;)  was  j.ublished  ,a  \'.nic.-  in  1  io|  .  In  the  -eonvtriral 
section  (the  second,  .uid  s.par.il.lv  pa-ed)  ot  thr  work, 
pa'4es  :;3  r'cr.H'  4;,  .-r/'v,  probjiins  on  di\  isions  ol  ti-in-.s  are 
sorved.'and  in  this  conn<-i  lion  the  author  acknowledges  -rc-al 
debt  to   i.eonardos  work.      Althou-h  the  treatment  is  not  a., 

■•'  ••  Du.ilm-.  lim-i-  )ii.JiMiMli-.  .|U, 111. Ill  un.i  -it  iniiioi  .jiMiCi  .lUcnu-  ir-I  c.lll.lll^, 
niir.on  Uilfii)  lintaiii  ailiun-.-u-,  ut.  i|iu-  aclircti'  ail  i  ..mi.oMt.uii.  o.ulfin  -a  ■  ..ni- 
l)i,-,iti.'.ia  rcliMU.iinproi.n^u.irum  iJii'iKinio"  Ip.  i:|. 

-«•  .\r^hl^u■(k•^  pn.-.fti  JC.//.  of  .i>\liu>u;U<.  lU-.itli  «h1..  I,--^^7.  p.  -'wl  ;  "A'''' 
,;nma  iteruni  ciiiilit  I.  1..  11.  li"!,.  u.  150  159.  1913  .11  l'nip..,itiu!i-  1  ;  14.  !....,.  1 
(,f  "On  till-  Kquilihtiuui  of  I'l.inc  '  tli.it  ///.  i-ntr,  .'/  ^^nirtly  ol  ,viy  In.in^U-  l<  <// 
///,  ,>!h-K<r,ri.-n  of  l!u-  lin.-s  d>;w,i  Jirm  any  lw.>  <!«.!,-/<•-  /"  //(.-  mutdU points  of  the 
,.t-/>r.^itf  fn/iS  n<f>,\tr,;-!y. 

•  '  „i    \  .,»,..  (..,!it!..p.  ;ip!>":.i"_-'l  •:"  ToM-uLinw  in  i  ;:3.  ami  m  the  -f'  f.on  «li  .^h  »i-  arc 
di,-'  U!.i:in^  llurc  (l<ic^  imt  .ippt.ir  Vi  lit-  .my  in.itLn.il  i  li,iiif;i.-. 


'I  I  I  (  I  II  I  ■>  |;(  )i  )K  (  .\  I  i|\  |,|(  )\,  (  ,1  I  |i  .1  KI>  I  I  ,w  ,,, 
I'lll  .1.    I  I -iii.ir.l'.  ,     vi    |.iM.  II.  illv    th.-    ,,im-'   li-iir<s   ,ir.    .m 

|'1"\'''  111"     I'lM,  111,    I    ,1,  ii.i    |,|-njHi,iti.,l|s    whii-ll     i|,|\,-     t,,    do 

w  iili  ill'    <li\  i  .i"ii  lit  ,1  I  in  li    .ir.    (,,  !,!•  till  III.  1  \\,  ■]■,-. 

19.  Miiluiiiiiihii  Ihji^iidfiiiii^    iiihi  .I'lh  )■  .Ir^ihhui  ^y'lilcr^ 

ill  /'/.,.,.'/,■-  ,//  /■'/ _^ /f  r,  - .  W'c  li.i\-,-  ii,i(  I  .in-,i.l.  r.-.l  S.I  t.ir 
\\  li"  ■  M  iih.iinmril  r..i'.;.!i',lniii-,  '  \\.i>,  >itlt«  r  ih.m  to  (judf  th.- 
■■'■"' 'II' ';'  "I  I  >'  '  ilia  ll'  m.i\  ll.l\r  l,..|l  'til. It  .///',//•■;•////> 
\\li"'i'  '  "|"rnii  11  >  nil.  11  I  M.-  IS  ,1  \  .rx  I  kikIiI.  i.iM.-  .niiliDr.  or 
tli.it     //,/, //"w,  /  uh.,  1^    „,|,|   1,,  Ilu,.!',,,!!  Alkin.liis's  s,  luil.ir.  ■ 

\ll..ii.  ;niiis  .,r  \!iili,iiiim.-.l  1..  (  ..il.n-  1,.  .s. 11,111,  \i»'i  ■.\ImI.i1I.iIi. 
'I  I!  III. 111!  uh'i  r.i.i\.i|  hi.  n.un.-  Ir.'iii  ll.ui.m,  in  S\rii, 
\\h<r.-  h.-  U.I ,  liiini,  li\ .  d  ii;  th.-  I.iii.  r  |Mrt  <il  th.<'  ninih  .iii.l  111 
lhr.,iii\  p.irt  ..r  ih.'  I.  Mih  I  '  iilMiA  ^  1,1  Kiii'li  (.1.  ,il„,iit  S;  ;) 
•!"■   I'hiJM  ,.)|ih(r  III    till    Ar.il.i, ills  \\. is  ill  iiis  [iriiii'-  .ili.iiit   ■^;.. 

■.Mkimhis  s  sihiiLir     woiiM  ihiTrtup'   |His-,iM\    li--  .1  (.int.'in 
l"'r.ii'\     "I     .MIi.iK'i^riiiiis.        It    is    jiPiImIiK     1m'.  ,111s.     ,,r    this.- 

sllu;-.-sli.i|ls     ..I       I  >.■.••     ih.il      (    h. isles      s|,.,iks         .,|  M,lh..!lli-l 

l!.iL;<l.i<liii,    L,'ii  iiii.ti'.-   ihi    \'    sircl'-." 

If  \\"ul.|  111'  siMr.'-U  |iiM!it.ilili-  tn  ll.)  mni-i'  thill  L^ivc 
n  |.r.-ii( .  s  III  ih,-  rii nr.l.'il  ii|.iniiins  nj  .ith.  1  writ,  is  siicli 
as  .Sinith  .  I\,istii.r'",  |-.iliric  iiis',  Ijiill.r.inii.r  \  MoiuurLr', 
ll.ink'l   .    (inin.Ti        wlinsi-   i-isults    |'',i\.iri>  sinniiiari/.  >\ 

1  hi-  l.iti-st  .111.1  nil  1,1  tnisiwiirilu  r.-si-,ir,  h  in  (his  i  .imi.-i  tiun 
'-'■'■'"^  1"  !"■  'hii-   III  .Siiti  r  wliii  tiisi   siirini^..,!  •  ih.it  thi-  .uitlior 


'■'  .M.  t'\.\  ll.K,   /■../, 
"'   fV.   SlIINx  tlNKII-l 


y.  S."^~'  ''^'  -'A'i"  ^"'f">ii/ui-...  J-  i-il..  ran--.  1S8.;,  p.  4i;7. 

'-*'     I.  SMIIM,    ///./,    i/l/nntm./illl/...;  /i     1   .n:.    1-.1-,  |).   ;0.       r    • 

'-■  A.  I ;.  K  \>i  M-.K.  ti,-s,iiiJit,-  ii,  I  .1/  ,  Hand  1, 1 


I  i.  I  ;. 

■  fi-iirOiit,/  :    li    /    11: 
I  .'"ttitlKL'Il.  I-  ,  i 
Kiiut'i    iiov.i.       \iiliiimii    iniaitMiii. 


Sec  .iNii   h--  pi.t'iic  to  N.  M.iKMiii, 
misJuii   •  ,/,•/-  /■•,/,/,•,■,  n.i.Ji  ,/,,  ,ianis.. 

C/iris/iiU:  .  niit  liihr  l'-'-';;l\. .-■■•'•  . /.  f,'.  i-. 

'-"    J.     A.      I    M.lMl  lis.     /.'/' 

ll.iiiil>ur.:;i.  .Minn  xxxv,  p.  f-i 

' '  J.    C.    Ill  11  i;ki  l\^^  1:.    //    - 
|>.  4 'A   I'.;  4 

.'     '■     M"^lii  I  N.  /■  ■p'i,'iiiifn/ii,^...i:d.  mmv.    liuiii.-   1.    \ii   \ii 

p    J  I'.. 

'   "    II  Wkii  ,  X/n  i,      . .  .      „,,  M.ith.  in  Altcrlhum  u.  M  •Iclalhr,  Xawivj. 

I.S-4.  I>.  -U-  '" 

■-  J.  A.  (.kt  M  Kl,  M.nh.  H\  i!,HiHt/i...Tnn  li.  S.  K/iii^'t'/,fot/i^v.<:et:t  von  C.  /! 

.M.IIw.kI,-  nil,/  hvii,/ii:t  .-,.///.   J.    (Jriimrf. ..llrsie  Abteiluni,',  ilie   ri-ini-  .\I.ith 

UtnUrr  I  tu-il,  cr-tcr  ISaiul,  l.iii.    _■.  i;-;i.  u   -.,. 


[)-i  I.-.   \||..  .  \i  11, 


I  \\  M;-  '.  pp    141    144- 

II  SI     ,11,      .,  I  ....    M    .... 


■      --::'i::ic:;  1:^-;- .vr,ihi  r  ;:r.,;  ;r.:. 
\    I  III-,  l-l-lp^lg,  1 900  .^  p.  202.  y.o.  ;i-. 
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,,t  I  he  I  ).  .•  li.  MiU  (  »i!  I  )i\  isi.tn-,  \\,i>  \iiih.  I'.  Mull  <  !  li.i-'l.i'li 
\\'i\(<  u  P  it'  .It  '  .lir.  -  ,1  l,il)lf  nt  -,iii>  -.  I' If  (Vi-ry  mi  in  it'-  \  lilll' 
lau-r".  li'iuiV'T.  ^ut'-r  ili->i<>\<Tr(l  t,iii'~  vvliirh  l''l  him  t" 
I'f|!i'v  th.it  ;hf  till''  .iiiJi'T  u.i>  Aim  Miih.immiil  l>  '  \1"1' 1 
|..i.|i  .1  ['..i^'li'li  I'i.  I  I  (I  .it  tin  .I-'-  "f  ii\<T  70  y'Mr>)  t"  \\  hi'iii 
.111  r\(i  ll'iit  I'll  iiiiiu.ir\  <iii  I'.ii'ik  \  'it  thf  /■'.',».' I /// •  h,r>  iii'in 
,!-,(  ril...cl,  (  )|  a  M^,  ii\  iliis  .iiithiT  (ili'iMT'l  'il  '  I'Hi'iii.i 
(liil-ir.71   m.(\    W'll    have    l"'ii   .1   tr.m-^l.itur. 

I'lichiis  li'Mik  ( >//  /'/.,' '/";,'>  \\.i->  iiiiiliiiilil' iIk  thii'  uhim.iti- 
|i.i->i->  lit  .lil  .Xr.il'i.m  W'lrk-  "ii  ih'-  vnii'-  sulii.a.  \\  <■  li.iv 
f'ldrd   'it    iwi)   or   thf' '•  nih'-r    tri  .iii^'-s 

I.  I.iliiili  I '(.rr.i  (  s  :',  ..^  .  i  i  iiMii-.|.ifil  |i.iri^  "t  ihi- U";  ks 
lit'  .Xf  Iiiiiifii'-^  anil  .Xpnili.miis,  r<-\i>'il  !shai|'--  tiMii^Litn  m  "t 
lMi(h'il\  liliiiuiit^  ami  /'<//./  and  .iNd  ri'\i>'il  th'-  wm-k 
' '//     ni.'istoii^     ol      /■/^:ii,'     ir.m-^lit'il     li\      .11^     .iiiiiin  iii'in^ 

Wfit'T    . 

\l,:i  Muh.  'l-ll.i-^.m  1..  •!  )l.i-i.l.ill.ili  1..  .Si.l.im.m  1.. 
W.ihli  111.  'I'M)  was  a  ili-.tMi-iii-.h'-'l  ■^'■umil'T  whu  urni'' 
■■  .\  (.'iMni!vnt,ir\  on  tin-  ilillu  iilt  ]i.irts  nt  tli'-  wmk  ■  4  J- m  lid 
AwA  ■  rill-  i'Mink  nil  i'ri>|)(irti'iii.'  ."^iii-t  think-,  that  aimiii'T 
r'.idii;,:  i^  |)'r,--ililf  ill  i(inni't.'lii)ii  with  th'-  si-innd  ml',  .nid 
that    .'t  m,i\    r'-t''T   ti  1    l-julids   wnrk    ( '//    /',-./>/;■//>. 

;.  .\liiil  W'cia  el  r.ii/'^.im  im|ii  ii')7I"ii''  "t  tin-  -n-.it'-st 
111'  Arahiaii  m.ithi'in.it  ii  i.m^  .md  a--tri  ni' iini-r--  sjh  nt  hi^  l.iti  r 
lit't:  ill  I'la-^dad,  and  i->  ih'-  aiitln  n'  1  it  a  L'nurx-  nt  l.'i  tun--,  mi 
i_;i-Mm'li'ii  al    coiistrui  ti  111-,.      I  h.i|>t'-rs    \ii    i\    nt     tin-    I'l-r-Mu 

tnlM  nt    this  lr<  ..lIm'  W  1 '.I'll    h  is  1  nllH-  dnW  n   ti)   Us    ill    rmmdal  ml  ll 

lashinii  wi-n-  i-iuitli  li  :  ■•  ( /n  ihi-  di'.  isimi  nt  iri.iii-li-s,"  ■•  (  )n 
th'-  di\i-'inii  111  i|iiadrilat'  raN.  •' (  )ii  thi-  divisinii  n|  1  inji-s 
r'-s|).-cti\ '-K  .  (  hapK-r  \  II  .m'i  th'-  hi-L^iimin^;  ot  1  hajit'-r  niii 
AYr.  hns\i-\i-r,  missing  tmin  th'-  Hililinthi'iU'-  n.uinii.ili  i''-i--i.m 
.M.S.  wliich  h.is  lici-n  d'->rriii'-d  hy  \\''>'-|n  k'-'".  1  hi--  MS.. 
w  hit  h  -^iv  s  fonstrut  timis  withmit  di-mniistratii  uis,  w.i-  iiiadr 
trnin    ill    Arahian   t(-\l.   Ii\    nii.-  Aim    Uh.ni   1>.  'Alid.ill.ih   with 

1  R,  /</<•«/,  •■  \.u  li!i.ine  unci  ItLTithliKung "  i./M.  :.  Uesch.  li.  Miit/i. 

,1  .     .  M.     ilil't,  190?  ,  p.  iM  :  .iUi>  l!ihliotlu\<i  M'irhiiit  iHi  '.  W     i- ■  ■:    "!'    '■•    '" 
■'•  11.  Sri  in,  ••Iiii'  M.itlu-iii.itikcr...,"  pp.  j4  3S. 
■'   11.  M  1 1  K,  "  Die  Nl.itliL-nuiiiki,r...."  p|:   4S  .iml  ji  1.  imle  2  , 
■■  F.  W. ll  i-t  K^.  "  Ko.  lu-nliL-5  >ur  Ihist'cic  <if^  S^  lenit-^  ni.iihi-in.itiqui-s  1  lie/ 

ll.-.  Dnciu.iux.  ir.iprL-5  dc-^  truites  inetlit-..  .Vr.il)es  ft    I'ersans.      UeuxiLinc  ;irtli-lo. 

.Analyse  ct  e.Mrait  dun  recueii  de  constructions  j;eomt;trii|ucs  par  Al-Hi-Jl  W.itVi. 
y,-.v//';..v   ,M.-.'.'.-V.-'..    Ktrvricf    -.A\  ri!,    1-55.     5.1   ^'i   -'--^j''-.   T-")  iz-r-    rrj-.rliit,    !'.!t-i%, 

1.S53,  pp.  ,s, 


I ' 
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lh<'  as->i>l,iii(:c  ()t  ji  iiir  |)U|)ii>  aini  iln-  .ii>l  '<\  am  it  In  r  tr.iiisl.iti'Mi. 
1  III-  Aralii.in  U\\  was  an  al)r;ii;,;iniiil  ot  AlnVl  Wfla  ■>  lintiircs 
]ir<|iari  d  li\   .i  ;4itl<il  discipic. 

I  hi-  thrii-  |(io|)(isiii(ins  ot  ('l'ia|)lcr  i\"'  arc  practically 
iil«iui(al  \\']\]\  ImkIIiI  ( \\  iicpcki)  ::.s.  ji).  In  (hajiii-r  \iir' 
tlicrr  ai''-  J.}  pi'i  i[iositi(  Mis.  Aliiiiita  scurcan:  '^i\i-ii.  in  siil)- 
staiHi-,   h\    liiith   I  .(■:inaril(i  ami    |-,iiclM. 

Ill  (  (itu  liisiiiii.  it  iiia\'  ill-  n  iiiarki  il  tl'.at  in  (  hapl'T  \II 
111  Aliiil  \\  i-I.W  \\i  irk  an-  u  pri  ipi  i^itii  idn.  u:th  various  soKi- 
liiiiis,  tiir  dividing;  tin-  surlacr  <<\  a  spin  n-  intn  ii|iiianL;ul,tr  and 
(I  [iiilat.a'al  trianj^lcs,  i[ii.idrllatiraU,  pi-ni  i^^niis  a\]i\  hi-\.c_;i  mis. 

20.  I'riuti'.al  app/iiti/iiUK  I'f  the  /iro/i/ci/is  l  hi  ^K-:  i^i^iis of 
/■!j^/ir,  ^ :  f/iijUTpLKOiii/  llcroii  vl  .  l/i.wni  ina.  -  llir  pupularity 
I  it  tlic  pr<  il  ill  Ills  ol  1',  iiclid  s  linok  r'//  /  >i:  i^ii'iK  ,imt>\\^  Aral  lians, 
,is  Will  as  Litir  111  I'.urupi-,  w.is  nn  diinht  lari^'-!\  Aw'-  tn  tin- 
piissilili-  prat  tical  a|)|)lic,itiiin  nt  tin-  prolili-nis  in  tin-  di\isiiin 
III  |i.iriils  i.f  land  nt  \ari(iiis  shapes,  the  an-as  i  it  which, 
accnrdiiiLi  til  the  ivliiml  pap\  nis,  wi-ri-  alrradv  di>cnssi-d  in 
cMipirici!  tashion  almiil  i  S,  j.j  i,..  .  In  tin-  lirsi  (iniLirx  In-fore 
Cjirisi"  we  timl  that  Ili-nm  ■  it  Ak-xandria  dralt  \vith  tlic- 
di\isiiin  III  surtacis  and  snlids  ni  tin-  ihinl  luiuk  nt  his 
.S'/(;':  (  1','//;'  {p.tTjiLKd\' .  Ahliin:_;h  the  i  imnciatinns  nt'  thf 
pi'i  ipM  di  inns    in    th.is    Imnk    ,iri-.    as   a    whnli-.  Mniilar     tn  tlin^i- 

*   I     \\  I 'I  !■■  Kl.  /,/;/;/.  |i|)    ?4o    ;4i  ;   ii-iinnt.  lip.  ">  i  ~i. 
"    I  .  W.itl'i  KK,  /././/;.  |i|i.    jyS    ;4>)  ;   n  |irmt.   |i|i.  fi.S   70. 

■'  lh:>  liatc  i->  iini  i-rt.iiii,  bill  re  cm  i- ~i-.irrli  apiR-ars  to  place  it  not  {-arlicr 
tliaii  50  l:.(  .  nm  latiT  tliaii  I  ;o  \|i.  i'l  IIi.mh.  l'ki>-l,\n  A'.','/-.,-  ,'f  Kiiaidi 
I- hiihiiti.  I,  ;o  ;i  ;  cir  pi-iliaii^  h.-ttci-  still,  Ailuk-  -  llcnm  5  by  K'.  '1  ittt-1  in 
l'auly-\Vii-iiiHa's  h',  :iJ'.iKVci,'/>d,i:,-  ,f,r  i/,i<>.  .•//,',-/,'/(■.■/,'.:.•,■..,/,■>,  .'■'//,■//,  N'm.  Stutt- 
L,ati.  Ivl.i.  cspftially  ciiliiinns  911^1   tooo. 

"-  ll.ioiiis  All  i,iiii/n/ii  I'/'i  r,ii/!i,h-  .■(ii/'t-rsii'it  i>n:,::  I,  \\:\  \\\.J\  iti.  ihs  I 'ini,  n.iuii 
if  ,.'ii!):i-iU'i/,\i  /)!,>pfii,.i  i;\-i!-i/!/  //triii'iiiiiiis  S,ti,',-iu\  l.ip>iat-.  Moni;,  I  li  ul 
1  mill;,  pp.   M<i    iS;.     (  V;  ("AM  1 1|;.   /  .■/•/,-v««i,',-w...,  T;,  3^  3X2. 

"     1  in'v    twti   ,iii>    i-\.i.  tly    llu-    >.iiiu-  ;     II    III      ^nairlui    -,  '  .    \ll  I,      lul     ",:  , 

I  he-  priililmi  .  ur,  ~iili  ii-il  Mi  X  i^  pr.n  ti'  ,ilh  I'.iii  inl  27  .\rt.  4--  .  uliili;  \\  11 1  ,^  i  |.iM-iy 
rclalr.!  to  l-:iRliil  J.;  .\it.  v>  .  Ill  \l\  II.  11.11  liiiii,  ;n  a  triaii-li-  a  ]i'jim  --;ich  tli.it 
ulirn  It  Is  |<iini-il  tn  tlu-  .m^iil  11  p..Mii^.  llu  !ri,i]i;.i(  -.vll  In-  ilivick-ii  itito  thni-  oipi.il 
p  iit>.  rill-  JiM-Miiis  ,1"  -iihiU  lit  whiv  h  I  il  1(111  111  .11^  ,111.-  (if  a  -[iliiri-  Will  .in.l 
till-  lin  i-;im  in  .1  ,L;iM-n  latm.  Iiv  .1  pl.iiK'  p.ii.iili-l  lo  the  1..im'.  nt'  ,1  I'Manml  \S  .r.ul 
■  ■I  ,1  I  iihi-  \\l  .  l-iir  |iro.i|'  (it  I'nipii^uion  win  :  7','  ud  ii  >p/:i\-  ■\  .,  piaiu  s,' 
:■  1/  II),  ii'hiifu-  .7  /I'l,-  .c'"'/.'/.!  in-  /,'  I'll-:  iiutihy  in  <i  iji:,/!  i.itio,  llcinn  refers 
•.I.  I'li.pnMiii.n  4,  jlniik  II  ..f  •Min  the  Sphcri-  and  L'slinfitr'  uf  .\n  hinu-dcs  :  the 
thiril  pi,.|i,.^i-,i.m  in  ihr  s.uhl-  Imok  ul  the  .Vn  liiiiK-iU;in  work  1-  Hrroii  x\  11  :  /',/ 
I  III  ■!  .j: .  II  ip/iiit-  iy  .1  /■.'  m:  m-  liiil  i/i-  siiij.his  i<l  !hc  .f,;^' ;;.',/.'/..  //;,';■  ii  i\ ,  to  ,  lu- 
•  inrli'ur  I  :_!: ,  il  i\i:i,'.  /( 'i^/-.  ,;,'.-/;-,///«/,,/,..  1  k-.itli  cd..  Iti'y;.  pp.  'a  'i;  ;  I'/.r,' 
(■mil:, I  itiruin  cdidit  j.  I..  IIi-iIh'i^',  i,  1S4   11)5,  iiyio. 

I'lop..-  t-,iin>    II    .iiid    \ll    aic   aUii   ,.,ncn     11    Hiinn-,    ;re,n   on.Trr.i.u      s.  huciu  i 


:o--M|   Hi'.RtiX    "1     Ai.l.X  \X1»RI.\,   Al'OI.I.ONir-^  '  >i 
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in  luirlid's  book  (hi  />/:u.<'i>>/s.  Heron's  (li^,(•ussiun  consists 
almost  (Milin-lv  of  "analyses"  ami  a|»i)r().\inialions.  I'or 
(•\ampk-,  u:  ■"  To  divide  a  triaiv^dc  in  a  ijivcii  rati"  \>y  a 
line  drawn  paralli'l  to  tlv  base"  whili-  luiclid  ;^nve-,  the 
general  constriietion.  llrron  consid'Ts  that  tin-  ,idi--,  ot  the 
j^dven  trianu,de  lia\f  eirtani  known  nuni'Tieal  len^^ths  and 
thence  tinds  the  a|i|iro\iinati-  dist.mce  ot  the  ani^ular  points  ol 
the  lri.Ln<;le  to  the  points  in  the  >iile  ,  where  the  rcijuired  line 
parallel  to  the-  hase  iiuers<-cts  them,  lu-c;  use.  as  he  expressly 
states,  in  a  field  with  uneven  surtaie  it  is  dilticiilt  to  draw  a 
line  parallel  to  another.  Most  ot  the  prohlem-,  are  discussed 
with  a  vari(;t\  of  numliers  allhoii:_;h  theoretical  .inal\>is  some- 
times enters.  Take  a->  an  example  Proposition  \'':  ■  /)'  <//:/(/i 
a  /r/aiii^/c  in  a  i:,i:\)i  ratio  hy  a  !n;c  draxcii  fiwiii  a  f^onit  in  a 
.U(/i'  />roi//tiii/.' 

"  .Suppose  the  ci  instruction  made.  Then  the  rati'  >  ol  trianele 
A EZ  to  ([uadrilateral  /.  1.  HV  is  known  : 
also  the  ratio  of  the  trian;.4le  .IHY  to 
the  tri.uiL;le  .1/1:.  Hut  the  triangle 
.l/>r  is  known,  therelore  so  is  tlie 
irianele  .1//:.  \ow  A  is  -ixcn. 
Throuffh  a  known  point  A  there  is 
therefore  dr.iwn  <i  Hne  which,  with  two 
lines  ,//>'  and  ./F  interM-ctiiii;-  in  . /. 
enclose-^  a   known   area. 

Therefore  the  [loints  /:'  .uul  Z  are 
ei\en.  rhi>  is  sluiwn  m  the  second 
l)o()k  of  ( '// CV//////;' (•//  a  Sf'dt'i-.      Hence  the  reijuirecl  proof. 

If  the  point  A  lie  not  on  AT  hut  anywhere  thi-^  will  make 
no  ditlerence. 


21.  Coinutlion  bclicccii  /iiu/iifs  I'ook  (~>ii  /K-:  l</oi!s, 
.-lpol/oii!its\<  /ndZ/M'  (hi  Cnttim:;  oil  a  Space  and  a  J'ap/>tis- 
/ciiniia  to  liitilid's  t'ook  of  /'ori'sws.  Althoui^h  the  name-  o| 
tile  author  ol  the  al)o\e-mentioned  work  is  not  i^iven  1>\" 
H(;r()n,  the  reference  is  clearly  to  A])ollonins's  loit  work. 
Accortlini^  to  i'appus  it  consisted  ot  two  hooks  which  con- 
l.iineil    124   [U'opositions   treatine^  ot    the   v.u'iou--   cases   ol    the 


edition,  pp.  2-8-2iSi  .     C>'.  "Hxtraits  des  Mami--i  rits  rel.itifs  .'\  \.\  ^^I'amt-trie  )im:v 
par  A.  ]■  C.  Vimt-nt.  .\'.'//.,>  -t    xt'ish  ,1^  M  iiik^,  nts  ,/,  l~i  I'ihUolhlijii.'  imf'  ii<il,\ 
I'aris,  iS5!^,  XIX,  pp.  I  5".  2^3.  2S;. 
~'    111  kuN.  iiicni.  p.   \(v)i. 


:!''^       l.UCI  Iir.    i;()()K   ox 
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ti)ll')uin;^  pniMfin:  (./rcit  /r.v;  cophuia)-  ytrai'^lil  intcs  .IJ* . 
/>'./*.  0)1  :.■//!,//  .1  ami  />',  arc  Jixcd  f^,, nits  :  it  /-  rcijuijxd  ]o 
(ira7^'  lliroit^li  a  Jixdl  pi>inl  A  ol  the  p/aiu\  a  friin.s.;i:<a/A//: 

.  \  /.  .  I>  I:  .■^  Kjual  to  ij  x'/ri"  yiit,iiii;/c. 

(ii\t!i  a  (jinstniciioii  tur  tin-  pariiciil.ir  i  asc  wIk'h  .1  P  , 
/'I'  111' 't  ill  . /.  ami  wh.-ii  ./  aii.l  /)'  c-oin<i(l(-  with  ./  - 
i  I'TMii  >  nM-.(iiiin-  l)--c()ini-^  clear.  I'ln-  s.ilntidii  nt"  this  iiarli- 
cular  1  asc  is  practically  <-i]iii\alcru  !■'  thr  sulution  of  luiclitl's 
I'rM[„,siti(m  K,  (,r  j.j  (ir  20  or  2-.  K(i'<  n-nc-s  to  restorations 
ot   .\|ioll(>nius  s  work  are  L;i\en  in  note  1  1  1. 

lo  (oiiijijete  the  n\t  ot'  relerences  to  writers  hefon-  1500, 
who    havi'    ireated    of    laulicl's 

proljjenis  here  imder  disrussion.     ^  A  F 

1  should  not  lail  to  mention  the 
l.i^t  ol  the  vs  leinin.is  whit  h 
I'.ippus  ^i\cs  as  nsehil  in  con- 
nection with  the  171  iheorenis 
ol  h.injid'.-,  lost  hook  ot  /'ori,MiL\: 
Thronxh  a  x''-'^'"  point  /:"  /;/  HP 
pni.'/.'tdo/  to,  ,//;i:o  a  line  <  ntt/n^ 
t//c paiii/fo/oxrani  .  ID  snc/i  that 
the  tnaiix/c  y.VII  is  i,]nal  to  th,  parallclocrain  .  IP. 

Alter  ••  Analysis  ■■  Pappus  has  the  idlowin^L;- 

•■  >\iithesis.  (,i\iai  the  p.tralleloLjram  .7/-'  and  the 
point  /:'.  I  '  ou-h  /:"  dr.iw  ilu;  \\\v  P/  such  that  the 
rectangle  f/:' .  l7/ cjuals  twice  the  recim-le  . /f .  FA  Then 
aic-ordiiiL;-  lo  the  aboV(;  anaUsis  j  which  contains  a  reference 
lo  an  eai-iier  leniina  disiussetl  a  little  later"  in  this  l)0()k  ]  the 
trian-le  ZV U  e(nials  tlie  par,illel,.-rani  .IP.  Hence  EZ 
s.uislie.   tile   pnihiein   and   is   the   oiilv   line   to  do  so"." 

llie  i.uii  assumption  h.ere  made,  that  the  e(|iiiva!ent  of 
a  proposition  of  luiclid's  hook  Ih:  Piii.uons  {0/'  Pii^nns)  was 
Well  known,  is  iioteworthv. 

-  I'll.pu-,,!  1,^  llultMl,.\ul.;.l;i.,lin,  i,---.i,p,^a-  -0',.  InCli.olfS^rcstora- 
li.'ii  nt  l.iirlul  -  /',.;■/, ;;,s,  tin,  |( mma  IS  umcI  m  ,  ,iniif.  II. .11  \\  nil  •■  l'iiri-.m  ci  XXN  ■ 
I  ,ivrn  \■.u^  liuo  .s.  /.  .s.  /',  ,,  point  /'  .iiul  ,i  .p,,.  e  .■ :  p.,inl.,  /  ..ivl  J  .  an  In-  f.ninti'iti 
.1  hnc  «!tli  /■  .iml  -u.  h  tliat  if  oik-  l,ikc  on  SA.  SA  two  point-  :ii.  111,  bound  bv  the 
i>i|iiatu.ii  /«;./  ;;/•-.  ,,  the  line  iimi  mil  pa>r-  thn.u^h  a  ^ivcn  p.jint.  /,,s  '/»>/> 
(■;•■':"  ''''  '''•"•■'"-'  ^rhiotiJ..  I'ari,.  i>7hj.  ,,.  J.S4.  ,s,.f  al-o  Hr-  rotoration  bv 
K    Mni>..ii,  pp^  ;:-   ;  ;o  ,,f  ••  1  )e  p..r'Mii,uibi!-  tractatu-.'  Of^.r  ,,>!(.„■,(, ,m  ly/iun.,.'.. 


I'l;i'p(  .v|  I  |"N    1. 


22.  '1 0  diiuh--    a  ,;■/>•■(■//    Iriau^U-    info   ,,jita/  parts    l>v 

a   /iiu   p,ir,i//c/  /,)  its  /msi."     |  Lcoiianld    ^,    p.    iki.    11.    ;    ().') 

'-'  '  "':-:  '"■  til'   ,l,m'\-.  II  triangle  ujii.h  ii  is  n  ijninMl  to  hiscct 
!)}■  .1  line  ji.ir.illcl  Ui/';^'.      i'rM.Jncc  /i,/  Im 
(/ u\\  lia      lad.      I  hni  in  l-a  iiiid  a  |H)ini. 
c  Midi  thai 

/'</  :  'U-  --;  ac  .  ad. 

'I  liruii,;!)  (■  (iraw  ,  paralN-l  to  /V  ■  :  thin 
ihi-  triaii_;I.-  ai<^  is  dixidcl  liv  thr  iiiir 
'  "  inlii  two  (-(lual  parts,  cif  whiili  .hk 
is  the  trian:;lr  ar..  ami  th'-  ntln  r  tlv- 
ijuaili'ilal'  ral  (V^-:. 

I.o.Hi.iitlij  iliLii  -ivo  tiirie  luunls,  lnu  as  tho 
tir-it  ami  ><.ioiicl  arr  [irarticilU  C'|'ii\M!.-n!.  !  -i'.,!!       l 
oiil)  nulii  ..!v  i!iL-  M.-1  Willi  ami  tlnnl. 

'■  W  li'ii  thrci  liiiis  arc  prdportidiial  ;s  the  Iirst  is  to  tin- 
thinl  s,.  is  a  li^iii-c  oil  th.'  lii-sl  to  tlic  siniilai-  and  similarly 
situ. lied  ii-iii-c  .Icscriled  on  the  scroiid    \  i.    i  y,  ••  I'oiasm 'T'.' 

.•.      /',/ :  </(/--^  li-iirr  on  /■(/:  similar  and  similarK'  sitiiatcil 

ti.L;ure  i  m  ac. 
1  I'-no  l,a  ;  ad  =  i ^Aih  :  .\a,  : 


II. 


=  2:1. 

.--.a/'x  =  2.'_.at- 

Ihi  :  ac  ^  ac  :  ad. 
ha  .  aii  -^  ac\ 


-  LitiralK.  the  ..ri:^inal  luns.  .icrdVflli!,,  f  W.irp,  k-.  "  W'.j  ;)^opn^(•  tu  imr- 
bolvfs  to  (1.  lUMiistiatt  liou  to  lip  ulc,  etc."  1  li.n  ,•  .uldol  ,ill  Inoinotc,  cxi  0|)t  thu-c 
atti  i!i\iii(l  to  \\c.t|>rki'. 

■'  I  lii..ii,,liMut  the  u-t,ir,it:..n  I  liavf  .xkV\vk\  (uT.iMon.cI  n  Icix-nre-,  of  tin,  kind 
In    IkM'.li-    iiliiioii    ,.t"   laic  li, IV    KUiihiil-  ■    \i.    I,    uffis  I,,    l'r,,|„,.it„,n    i.,   ,,t 


I'kdl'OSI  l!()N     I 
ail!.!  -liiu  r  ail  is  (Hif-Ii.ill  nl  ha. 


And  siiu< 


15  lit 


ni-!i 


'I'liti.  fu! 


';:,■  is  parallel  to  <■:. 

/'(/  :  at   -  ^'i/  :  i/-. 
/'(/  :  at-   -i^tr  :  iir-. 

.".      ;'vr  --■  2a y. 
ha  .  f?;'^  =  2at-  .a:. 

.>Vh  a  minicni..!l  i.\  iiii|ilc. 


\  I. 


I.   J. 


'I'lip  !l!OMrfm  Iicre  assuiiieil  i-.  (  niiii' Mini  li^  I.i  nn.ii.Io  |>  iii.  il 
a-,  follinis  :  A7  v/  if  tiii^ono  rtitn  p>i>lr,Hta  /iitiil 
.<,-,;iii5  liiii)  litUrn  trii;oiij,  i/uc  mm  ipsis  ,hi,'/iis 
I.Ui-iihus  I'.uiant  lrii;„ni,i:i  /i,i/',iit,i>niii>;ii/um  iiinim 
ioiiiiincm  CHiii  ip.iit  lrii^t»i,\  <■;//  f>>oporlii'  iinim 
/r/i^o'it  ail  iiliiim.  .\icut  fthlit  «i  l^ilitihin  ,i>ii/i- 
ih-nlil>its  ipmii!  ,tn.;iiliiin'  Tlii-i  is  lollmviil  by  the 
>i.nleri(x-  ".Ailciuiii  rci  t-tiidrnti.iiu.  'linn  innic 
tlic  roiistruriion  ami  jiiipof: 

I.ut  ,il.\  be  the  ;^ivfii  tii.inxK;  ,irul  ,/,■  ihc-  lit.r 
.iciDsb  it.  iiKrt'ii^  the  >iiU-s  ,  /  .111(1  . /'  ill  the  p'liii;- 
,/       .,.,,„.,  ■;   .   .       I  s;^.  ,1,.,, 


l'>;i,-i.   Ill,;,  .ipply  thetri.inj4li.-.//(  ^.AV, 


^'■44 


Since   tl-.'j    nan  ;If',  ,//• 
.illiludf. 

Kill 


't    llie    ^.ulle 

- .  <;/'■■  ;  .i  r//; . 
'  .be:  ac.fi. 


.  ■.  1  .  1  ^ 


A  „• 


111(1 


.\^.i;n.  -;n.i,th(_'  ti  Miii^R-,  (/.,/,,■  .in-  i:h\\a\  .iiid  h,i\c  ,i  i  ■iiiiiinm  ,iiii;ie,  as  m 
the  titUx-mh  the'iiciii  of  the  .-.iMh  hook  ..f  V.w.  h.l.  llic  ^ides  .m-  iiiutu.ilh  i.roDor- 
tiuii.ii.  •    '      ' 

.•.  ih:(h=ir:ij,         .-.   i.  ./  =  ,/<.,   . 

.-.  A  adi  :  A, /,,=.(,  .  .b  .,/,  ..,-. 

"((Uml   (j|)Mi  u-l).i'.   (i^li  luler'.-. 

It  I-  to  bei)b-er\c(i  that  the  l,.irin  1.  i!.;i^  ,ir,j  u-.-d  u  th  tlie  .ibove  ti,.;iiie.  Tlii^ 
^ll-j;e?!5  the  iKi^slbility  of  tlie  liH.nl  ln-!i;-  (h;c  \n  l.eon.Lrdo. 

llic  tht()r(_m  ia  assunud  m  l.tn  lid -.  |ii.iof  (.f  proiio^Uhiii  i  <  An  40  ,ind  ;• 
oc'iirs.  directly  01  iiulirL(  lly.  111  niort  th.iii  one  of  In-.  s\.>ik-.  .V  pioof.  .kpiudiiv 
on  the  proposition  that  tin  .iiui  of  .1  tri.iii},de  1=  ei|ual  to  one  h.ilf  the  pro(hi(  t  of  it" 
base  .-iiid  .liti'iide,  is  ):ivin  b\  I'.ippii-  pp.  K94-!S(>7  in  connection  «ith  one  of  hi, 
ienimas  for  Kik  lid  s  book  of  /'.'/v.w.:  /'i!u/\^/,-s  :,'/ii\/i  luiVi'  otu-  .iiicl'-  I  llif  cnc 
0/ .'(,(<■  IV  .>«//•/,  iiutiiuiy  (,'  ,'/u  ,iiir,\-  ,./■  f,)c  oliur  arc  in  tlic  r.itio  ,tim/>iiiii(,l,;t  i>l  tin- 


M   l.lh  -    l;i  M  Ik    <  '.\    \i:\  l-l'  i\-    I  i!     1  K.IKI.-     1! 


X  2. 


23,  /"   iln.ih    i!   ;■/.'( 7/  tnaii'^h    iiif,)  //n\i    t  ■/;!,! '/'  1  lis 

1 .1  t  ''-^^^  !"■  till-  L;i\i'ii  tri.m,;!'-  with  li.i^r  /'i^.      VvdAwh-  'hi 

ti  I   ./  till        I        y(<i.    ,11111    j  ll'i  idlK  I-    (/,/    li  I 

1  till  ■':>'  ,/\  :  ilnii  in  '  '\f.  1'  111'  1 
(^  .  .1  nil  .III  I .!"!  1]  M  n'tii  Miii  I  ii-i  w  ccn  / 
anil  ,/</'.  ,iiiil  /:f  ,1  me, III  ]iiii|H)rt  imial 
Ij'tui  I'll  /'.7  .iiul  (I,  .  linn  till  iil;1i 
:  .imi  /  liraw  7.  /v  p.irallil  in  /;;■ 
ami  I  >a\  that  thi  tria:i-lr  ,^'■•^■  is 
i'i\  '  III  1  Miti  I  iLn  I-  11  |ii  il  jiart-i  III 
wlhrh  mil-  Is  ilir  ii-i,in'_;l''  ''  /.  aii- 
citla  r  till'  I  luailrilatiTal  //'■',  th'-  tliii-'i 
till-  I  |i  I  iilriiat'-ral  /■'^''{■. 

/'/•/'()/  .-     Sillrc 

/'(?  :  (i:  =  ;/    :  ,.'(/, 
■''/  :  ihf  ---      (/'';■  :      -1  J, 
ti  If  ilic-,!-  tnaii'ijis  ari-  --iniit  ir. 


■  I.    I  ii.   I  nrisin 


ii-.iii,iiiim-< 
<"!Mnip  .  • 


I  r.irl.itus 

■Rr.lv  nil, 


•  ■'  I- 
II.   ^ 

, .  ■'// 


111-    Mi-: 

'/■■.v.. //.'.// 


-  /  '  ■     ■     -..  / '  •    ■■....  ■■      ■■  ■•  i.     -. ..    - ..  ■■  III- 

in  ('/>(»>»  ijii.i,,i,riii  r,/i,/wi. ..IJ:<i.  p.  51-;  If.      1'.    liKKli.N 
-  nmnflk-s  .-ur  If!.  ()i)ri...nics  iI'KiK  lide,"./ .v; .   - '  .,•'   ..  .■•-'.'- 
\N,  l!^;?.  |>.   2.?jtt'.      Ki-priiit,  ]).  2511  !    . 

.'  ;^.//i/,  ...I'.iri--,  iS'k.).  [)|).  ^47.  2i>;.  ; 
a  ul  ;hi3  luuiiiia  is  prai  in  ally  cnuivaltiit  lo  tltiicr  1  [\i.  z^\: 
!ni//:/,!i;r.imx  //,;rv  /,.  ,'//.■  •iiiollh  r  tih-  r.ttic  i,<iiipfiin,hd <•>  t/u-  r,i/i,> 
y  2  till  tirst  part  of  l'ni|>.  70  i.l  ll,.-  />,i/,t  HitJutis  /hil.i...i:A\d\t 
ac,  iSi)«i,  p.  130I.  ;  ll  ii:  lu','  t-ijUhin^^iil.ir  piiy.-J':.  I, •plains  llh-  sitl,s 
ni.il  ■iiiiihs  IhtVi.  ,1  ,!^i:;ii  i\i/t.>  tit  nil,-  tiHollii-r  [i.e.  uiic  side  in  one  to 
■  llur),  lilt-  f>.it,ii:c!:'.;r,ims  t/iiiiiuhrs  Xk'i//  a/.ui  lur.-i  </  i,'/jv«  iiili>  h> 
IlK.XTM,  rii:il,.ii  /!,>M-s  of  hiiLiiifi  i:i,iiuiit<.  II,  :i;o. 


Hie  piopo^iiion  1=  staled  in  aiinilRr  \v,i\  liy  I'appus-'   p 


'hiprst  it 


i;2.S    hIiu  piii\es  tliat 


///<■    i;\f:lll;^/\-  i,it!tililU<i  l<%- 

ihd  by  the  ii,ijtii,iit  iiitts  of  the 


I  iie  alii.ve  tiieorem  ol  I.eimaiilo  '.,  prei  isely  tile  tirst  of  tlmse  tlieureliis  whii  li 
CiMiiiiianilir.;!-  .i.|.!-  to  Vl.  17  ol  /;■;>  edition  of'l';u.  liii'-.  /■./,■//.•, /,/.  .o..!  .  oncernui^ 
«lii'h  111  iiiil.iis    elaborata'      "f.itti  i\.\  iini  '    :     /  :ii,i:t,-iu^i 

fiinXi  ■' I.  ■<'«/"/.///(//'.•.'. ..I'isann.  \I|M  .wii,  p.  Si  .  :  F.I,  iiuiiti 

>'    /■•'•       .  junutiii  iini  i;//  Sc//i</iV  ,rtitl\.//i  triiti'tti  piiiiui  in  lini^ii'i  /<ltimi  ,i< 

.M.  l-i     .  .  .iiumandino./.j  C'-Hno.  ,/    on  ,''ii-n!nt,trii i/''iistr.il!.,-l'/tri:i  J ,>>;/in. 

'iport.iti  nei/,i  •  ■>.■,/.,    lui   rn:;/iiti.      In    Irlnno. 


Now 
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a  .' 


''■'•'•■ 


/HI  :  1(1  ~  h)  :  (U  : 
iin   (1/ : --iinil.ir  am!   simiLirK    .siui.it'd     ,  on  (//. 


lint  iri.ini^k's  <///•,  (?';;■  ar<'   similar  aiul  simiLirl)   (Irs^rilxHl 
on  ill  ami  u'l :   ami 


( (?  :  (I'' 


(t/i^ 


And  since  .[.tr.t  ==  \  ''^'.i,'-  iIi'Tc  n-mains  the  ([iKidrilatfral 
://{•/-  '■"/;;■.  We  s.-c  that  til-'  i  iiiadrilaleral  //;;'/•  will  In-  iIk; 
(ilh.T  third  part  :  hciuc  thr  triaii-1--  <?/^'  has  hccn  dividinl  into 

■■  ijuod  oiKirti-hai  tai  ere." 


three  (-(iiial  parts 


l.ron.ird,,  MmiinuL>:  "lu  sic  |)er  d.-nionstratos  ni<idn>  omnia 
.genera  tri.Ljonunim  possiuu  diuidi  in  (juattior  partr,  w\ 
plure.-.."     ii.  luitc  4^. 


24.      •■  7()  di:  uic    a  ^^ivcn   /riaii^/c   into    Ixk'o   i</iia/  parts 
hy    a    /iiic   (iraxcn    fiv»i    a  i^/icii 
pjihl  sihtaUd  oil  one  i>f  tlu-  s-dc\ 
ot  tlu-  lruni:^!t\'     [Leonardo   1,   2. 
!'•    I  10,  1.   j;i  :   p.    III.  11.  .J  1    43.  . 

( iiven  the  triangle  /;;'</:  it  a 
i>e  the  middle  point  of  ;■(/ the  line 
ha  will  di\  lile  tlu'  trianL;le'  a-,  n-- 
'jiiired  ;  either  liecause  the  tri- 
. ingles  are  on   e(|nal   liases  and  of 

the  same  altitude  [1.  3.S;  Leonardo       g^ ^4 ^d 

I  \  or  because 


Whence 

A. 


/;-,'(/:  L/>nd=  hd .  r/;- :  bd .  (fa". 
L/'cd=  2.'  had. 


31    l-.ril.lh-    I'.MOk    ii\     |il\l-|(i^-v    (,|      IILIKI.-      II!     h.\   :> 


r.lll     il     tllr    ;;i\,Ml     |)Mi;it     1..-     iM.t     l|i.-     miiMli-     |l(MtU     i  >(    .UIV 
--iili-,    let   ,f:'\-    ill-    []],■    I|-i,ill'^l'-   clll'l 

(/    1  hi'     -'w  I'M     |"iinl      llr.il'i   T     Id     /'  O 

til. Ill     111     ;.  Hi  ,1  .  t     /■;    ,it     ,      .III'] 

iliMW    ir,/.    ,,',  .       'lliri.ii,Ji    ,    iliMW  ///      \Z 

<  [i.mm1!-'I  ti  >  il.i  :  iiun  ,/  |  Inn 
till'  tri.iii-li'  (/'V'  i\  lii-,1-1  till  1,\- 
,/  ^ 


aJ    I    .  ./,/ 

I  II  I'. II  h  ,ii|i!       ,7/'./.       Ill 


Milt 


d      e 


a'lj  -^   '  (!,/,, 


■r '  I 


i|ll,|ill.   ,/■','  \        r'';'; 

ami    ilii'   tri.in-lr    -,/;■    i-,    iln-    iitin-r   hall'    nl'    ihr    ii-i,in-li-   ,//);■. 
i  h'a'i  I'T'    tin-    lriaiiL;li-   ,;/•-    i^   (!i\ii|ii|   inti  >  l\\  1 1  n  jiial  |  miI^  1 1\- 
till-  liiii-  ,''    AvAW  n  Iri  iiii  tin-  ]H  liiu  ,/  : 

"HI  1 1]  M  irl'lial  lai  I'l'r. 
Iiun   li.iiow-    1   iiiiiicrical  cxiiii]ilc. 


I'la  'I  I  i-l  i  I'  '\    4. 

/'//.'-  /'t  ii  //ih  /Wiil/ii  lo  its  /uf.u-."     :  1 ,1'iinar' in   j;     |i     ij; 

II.  .w  ^>^■\  '    ■ 

I.i-t   !/'\',/  III-   till-   L;i\iii    tra]ii,iinii  with   [»aralli-l   siilr,  ,^/. 

/;;'.  <^/  111  ihl;  the  li-s>i-|-.       h  i^  n  (|iiiriil  M  !iisi-rt  thr  i!'a|ii-/iuin 

li\  a  liiii  |.,ii-alli-l  to  till-  lia-^i-  ':,•.  l.i-l  ;•</,  /'ur.  jin  iilui.cil.  inert 
ill  .1  iHiim  (■.      1  )(-tirminf  .  micIi  that 

:(■■'=  .',  ((•/'  -f  (1?  ).' 

1  hi-iiiiL;h  :  draw  /  imimIIiI  tn  ,"'.  1  sa\  that  t!:-  trapr/iuni 
i//';'r/  i-.  ili\  iilcii  iiun  tun  rijiial  parts  Ii\-  thi-  liiir  :/  parallrl  in 
till    III-,!-  /..■. 


"'   llrir.  ,iiul  in  uli.u  t'olliiws.  this  uoiil  !■>  usi-il  to  YL-k-v  ■      1  .ni.iilr;l,iu-i.il  l\i'>  nf 

\\\t    :-.C    v.iii    -    ,111-    |l.llM.ll-l. 

"    'I' 111'  I  I'll  lit       1^  i-.i,'!\   I'ihiik'  !i',  .  111!  ^tl  111  til  111-  \\\<:'  h  l\\  :•  v  ni.iku  li-u  nl  !.  j-. 


l;<  'I'l  1-1  I  K  i\-      ;    ; 


/'/-,','/     I-,, 


I-    -lllCi- 
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•ind      ,ill     thr     in.m-li--,     .ire 
Minil.ir, 

-      '     /  <  '''\   -r       lilt/. 

\  1.    I  (J  j 

Itiiiii  th>-  iri.iii-lr  <  /■-  i.ikf 
away  tin-  tri,iii-lr  ,  ■/.       I'lu'ii 

^.i:i  =  (|liai!I.    .■'';/-t-      ,  ,/'/. 

And  taking-  ,iuay  t'l-Min  tin- 

<  <|uaN    the    triaii-lf    ti>'/.    \\r 
,.,■1 


■A 


-\z 


\ 


-^b 


I  licntdP'    [he    tiMi'i'/iiiin       g' 

a/':^',/  is  (li\  i(!(<l  iin,,  two  i  (|ii.il 

I'arts  l.\   th.-  Iiiir  ,/  par,, 11.  i  to  it-,  lu-r,     ■  ,  , 

A    ii'Mil.rit.il  c\;iiii|.Il-   then   lolluw-,. 


I'l.' a  M-i  I  >.,\    5, 

26.  ■  .  h->/  r.v  i/.^r/i/r  ///<■  ^■/,-c//  //■<//>,:/'/////  mlo  tln;\-  < -/,y,^/ 
part>.  c/s  ,-,■<  ■//:/,/,■  ///,-  /r/,///-/, ,  />_v  ,1  i.,u.tniiti,ni  aiia/o-on.'  to 
the  f^ruitUi!:;  lOiisHititioi,    .'      l..Mnar<l(.    ;;,,  |..    1  vj,  II.  Tj    1;. 

lai  ,r^,/  Ik-  ihr  tiM] .. viiiin  uiili  p.inill.-l  side-,  ,1,/.  /-  aiul 
.'tli.-r  mMcs  /hi.  X'/  pr.Kliic,-,!  :.,  m.-.-t  in  -,  l.,[  :>,  ]„.  a  liiU' 
Mich  that 

;/:  !/  -~-  c/>  :  ,  ,'  . 


■  I.  Ml! 


■  '    '"■   n.U!.  r.l  tlu!    I..-..n.ir.lo,  a         ..^, t    jl,,,    ,„,.;,.,, .l.,,i,    ;,    h.n.iiv 

"11-  \'>  ilir  |.i.  .  I'din-  oin,tru'  turn  '  whn  h  is  c.-rt  linlv  >ini|ikT  than  if  it  li.ul 

lici;,       ;ii:l.,l    In  lil.u  ,,t    I'rcp.   J.       A  i  .  iliMl  il.  tii.n    Cor    l'|..|l.   4    .ilol.j    till'    - I   "■• 

ulii.h  iiLiv  »fii  h.i^c  l>crn  Kuili,!',  ri,.-tl„„l.  u.h.M  ubMou^K  i«-  .1.  foI|.,v, - 
l.i-i  :/.'  I)L-  a  liiif  smii  that 

:i  -.it  -^,h-  .,  ,K 

Divide  /.-  into  t«.,  c.|ii,il  |.,iit-,  tk.  k:.     Km.i  ;,;  ,•!,  I,  ii,  ,, 

.  Ill- :  {•/''■- 

1  lien  //■  i.  ,11!-  :o  ilic  s.iihc  -ohition  a^  tiii.inv     ,  I  ..i.  i;,  \,r]v\. 

:t      ^. 

^\  ■■„■+, •.^^. I  '  ■         '■^"      ' 

■■-   ^rn^l  \|    IV.  l'oii,in,  it  i=,  cicar  tli.,1  tlu- .on,tiu.i;Mn  i,.-:i-   i,  i.j  liii.i  a   line   r 
'A !: ;■-  h  1..  .-,  third  prnportiona!  tu  cfi  and  .-.;.     Theii  ;/.,/-,  /     , . 


,V'         ir<l||i>    |;iHi|.,    (i\     |i|^'-I(»\^    III      1  11,1    1:1-      111  :,, 

I  >i\  iili-  /     into  I  hill    II I II.  il  |i,iri-.  //•,  /7,  /;. 

!■  iiiil  '1/  .iml  //  in  /'(   -^m  li  that 

( iti  '•       !. 

and  ,11  :  c/r  =  //:  :/. 

I   liriilP^h     /;.'    allil     //    illMW     III, I,     A'/    ji.tlMil    1     til    ihr     li.l-.C    /<;,'•. 

'  li' II    I    ^■i\'   ili.il    the    ijinilril.itir.il   (/;•    i\   liivuliil    inin   tlircr 
iiiu.il    |i.irt .  :    ,M.    ii/f\    ir^. 

I'lool :    l-di-       lb   :,,/  J>:  :      c^J. 


I.    ID 


-/  :  // 


i\,.L 


Hilt 

.So  also 

W  htlKC 

ami  thcrctorc 


.:/  :  //■  ■=  (/'■  :  cm  . 

zt  :  ik  =   '  ihi^  :    _.ciuo 

:/  :  //=  .'.iY;;'- :  .' .cup 

//  :  t/c  =-   '  CiiJ  :  i|u.iill.  (7().''' 
tk  :  k/ ^^  (juadl.  (/('  :  (luadl.  ////>.' 


■     •!  hi-  in.r,   1,,.  (,l,i.iinc,l  li\   .  .imlmiinK  i  l]  .iiul  [l,.  .m.i  .inni,::-  \.    ii,  If,    |- 
Kil.iti.in-.  jij.  l2j.,i;,l  [^\  ,M  ly  Ik;  i.nii.|M>,.J,  .,.  ,„  »;^  pre,  I  >l.'r,.^,  lu  ^u,,,   ' 

iiiiliininK  ''"•<  "Hi.  .■/://;■     :\,.„f .  iiu,,.!!.  ,,..  u.- ^..t  the  rcquiixil  riMilt, 


But 

Si  )  also 

and 


I'Knl'c  i-~[  I  |(  )\>.    -   r, 

tk' ~  k/.       .    .    i|l|,liil.  (/'       <|ll.|(ll.  w/>. 

k/ :  /:     ijii.i.'l.  Hit'  ■  <|u.iill.  //;'  : 

'■     i|ll.llll,  //./        l|ll,lill.  z/^-. 


J/ 


/•/     /: 


f      i. 


1  iiir.ldi-.    ihr  (ju.nlril.it.r.i!    I.  <livi,l,,i    inf.   <-,ni.iI   .jii.i.lri 
laterals  ..„-,    ;;,/.,   „.  ■  -  ,,^   pnWixim.is. 

Ilati   I.jII.iu>  ,1   iiiiiiiLrii  ,il   <\,uii|.lc. 

l'l."|M~|l|..N     6. 

27.  '  /,'  di:i,/i  „  pai\i!h!oi^nii:!  nilo  /ico  o/tml f^nrls  h  ,1 
>//•<//;■///  ////.■  dn,:.;,  from  a  .^iitii  f^„iut  situated  o)i  oitc  of 'tin 
sides  oj  t/u-  /'iini/ii\'ox:\ni!."     Il.coiianlo  ih.  p.   ij  ;.  H.    \n    \\.\ 

Lcl_  <?//(■,/ he-  thr  |MiMll.'l,,..|Mm  ail. I  /any  iHiiiil  in  tli.-  si,|r 
ai/.  I'.is.ct  ,/,/  in  /  ami  /',  in  ,■. 
Join  /■.  1  Ii.ii  ill,.  |.arall<I(i- 
,Urain  lU  is  dividid  iiun  cciual 
]>,irallcln^rains  ,/,■,  /<■  ,,p  ciual 
It.lscs. 

Cut    .111"    ,7/     //.       (,,iii    ///. 
1  hen  tla's  is  th.'  lini-  re. Miin-il. 

I.L-Dii.ild.)   ^lu.  ^    two    |iri"ils  ; 

I-       I. It    ///    lufct    fi     ill    /•.       b 
Tiicii   i     ,s    //•/,  /•/•(■   an!   ((lual  : 
adtl  to  larh  tiic  iK'Htaj^-.m  kfaldi.  vw .\ 

II.     filler  di.  fi  an-  s,  a/^lh-  aiul//-  c.      P.nt 

A/-  \ad. 

.-.      /d=!//   =Ct. 

Ami  sine.'  fi  =  lie.     ai  ^eli. 

So  als(.)  di=^ldt,   an.l   ///   is   common. 

.■.   qua.ll.  iatdi  ~-  i|iia.ll.  ///((/.' 

111.'  Mi-i  ratliir  !li.,n  \\w  ,f,  .,iicl  pi.",!  is  Ku.  lidcin.  llicre  is  n.)  r.riip(i-,ition 
of  the  h.iciuiiK  uitl)  rt.ij.ira  to  the  o|u.ili!\  ..f  ,|u.idrilatiT:iU  .^hi)se  Mile,  ami 
aii-lfs,   taken    in   tin-  ^.\\w    cider,    are    e.)Ual.      of  Kiiuse    the    re-^ult    w   readdv 

t\fi\\\t  i'i\     fi'ijin    I       .      .♦'    ..  ..     ..I  A : .1  I    ^  .  , '^ 

.■■•"■";,■■   ~ '■"■'   -    li"-    ■•■:■-    ":•■"    lejjaru   1:;  orcicr.       LI. 

the  prool  (if   I'm)!,   lo. 


M   '    I  !  I  '        I 


(I'll,       I   1  N 


ih  .1  r  I  -     II 


■^imil.iiU   it    llii     -!\iii   |iii:i}|    \\(  (I-   l)rtuiin   ,/   ,in,l   /.[etc.; 
"!■   "11    .iiu    •■lli-r    Mil.  \imI    ilni-,    ,1    |i.ir.ilIt|(.-iMiii    r.iti    !)(■ 

ili\  i'l'd  mil.  I  W.I  I  .ji]  .:   j,  ,1 1  .   1,     ,1  -.iiMi^lit  liiii-  <liM\\n   tViiin  a 
'i\  <  II  I  'I'lni  -.itii  It'  li  nil    iir.  I  111.    1.1  it ,  siili- ,, 


28.  I'o  <iit  ,>/i  ,1  frattioH  frotii  a  ^i:n!  f^aiiillilo- 

i^nvii  l>y  If  >//v//;7//  ///u  ii'niun  fiotii  a  i^iviti  />oiiif  sittui/iuf 
,111  ,)i/<-  />/  ///(  w</f  \  .'/  llu-  f^iii  j/li/o'^]-aiii!'  j  l,«-i  Ulan  111  ."  )  itln' 
I  [V  \\  In  n-  till-  Ir.ii  timi  i^  <iii(  -thinl),  |i.   i .:.},  II.  i\    y,. 

I  ,'  t      .//',(/     1"        till        ;.;r,i;i      |i,ir,ll|i  li)-IMin.        >ll[i|vi,i        il     ill' 

'■■■'iniriil  to.  Ill  nil  .1  thin!  i.|  this  |mi-,i1|,1i,. •run.  I.\  .i  str.ii-ht 
lull'  ilr.iu  II  Inim  /.  in  tli"'  sjiln  ,/,/. 


'. c 


r — x 


b  -x  -n   —    - 

'  '  '  ■■     I'-   •!'     lii-i"     -    .1    I  ' ;:i  itmh    •  \    [\\u   .n    tl.i.-    ..    „;i^    1   • 

I  lisri  I  ,/,/ ill  <  ami  /"aiiil  tlirniiL;!)  <.  /  iIimw  <^'.  /,'.'  paiMllcl 
to  i/,  :  thi-ii  lln-M-  linc^  triM.  i  ihi-  "  .  If  th''  |">ini  /  }•<■  in 
til'-  liiir  I/,/,  .it  I  it  In  T  ,  nr  /.  tln-ii  ih<-  pr.  .I.Irm  ;  -i>l\  nl.  Hut 
il    it     '"■    liilwii-n    ,/    ain!    ,,    drau     ./{-    tn    M-^ii;    I'l--  ,/// 

ll'i'"!'-    '■)■    I  tr.      SiiniLiiiy    il     /    wm-    lictuci-n    c     ami    /.    or 
liiiwi  i;i  _/   ami    (/  i. 

\llii     r:ni-';in.;    ihc-i.-    (,,-    ,    I..    .hM    .i      .  m  >  ;i!c^  : 

"i-<iiliin  miiilii  |ii.ti-,t  iiinm-in  paralilo-rain am  iliuiai  in 
'inaliii  ir    iii-l    |iliiri---    |.ai-!i  s    i  i|ii,iic-,- . 

lla-ionstnsitiiin  in  tiii>  iiruiioMlion  l^  iniiiii  .1  to  iIk- case  wlu-rf  ".i  ivrt.iin 
tractuiti  '  i>  tin-  rii-i|in)(-.il  of  an  intcijir.  Iiu!  nion-  uian-r.ill\.  il  tla-  traction 
wi-rf  »i  ;  n  (till-  latin  ,,1  tlu-  l.-ii;;th>  of  luo  uu.  n  lin.s),  w,  ,-(,ul,i  proccc-.l  in  a 
vrry  similar  way:  l»ivi(lr  „,/  in  ,-,  intcrnalK.  -.  thai  .r,  ■,:l  m  ■  ;  -  m  {n>  >in. 
In  ,/,/  I  ill  off  .•/  .;.  ami  i!u.,iij;li  /  draw  ///  juialu-l  to  .r  I  ii,,,,  as  bri'nrL-, 
till  |>iiilil(  Ml  is  n-iluii  il  to  rrii[Hisition  'i. 

It  tlu-  |ioiMt  ,  sliiiuKl  fail  at  /  or  in  the  iiil.,r\ai  ,// tin-  put  cut  olTlroni  thr 
|.aralkloj;ram  liv  tin-  n  .iinrc  I  line  nouM   In-  in   iIk-  Innii  ,.f  a   triaiiu!.-  which 

nil     In    111-   a.  t.  rniin,.)    l.v    i       .  . 


"I 


l'k(H'(i>l  I  It  IN". 


I' 


1     .    .  1   .    .  .  t    I 


8. 


//  /'<>itit    u f tilt f nil  on   liu 

I'm!    ..f    I    .,,..   :,    I,,     -- 


29.      -'I','  ,/i:  !i/t-  .1 

liHli^ir  of   till    s'll'i  .   ■•If.',     /;•"'■ 

llii>  i-iiiitKi.iiiiiii  iiitMiis,  a]i|>;irtntl\,  •'rroin  :i  j-iM-n  p«iint  Mtu.iti'd  on  thr 

li'tiKcr  of  tiK'  l|..uaikl|  Miles."     At  .ii"^  >   '•■  \  conartio  jjivi-,  rnn~ • 

tlic   I. IMS  when   tlif  Kiwn   |.oJnt   |.  ,idc.      ^llt■^t■   F   si 

-111!  .,u\|y.      I'lie  figure  is  matie  i:  •    ■••  •    ! 

.1  slight  iharigc  in  the  kti 

I. It  ,^/  iif  till-  sliiiit'T  ot    tin    |i.ii.iii-l  -^iilis  ,/,/,  Oi^.  wliifb 

.ire  l:i'-,r(  I.  ,1   in  /  .iii'l   '••   >..-...'■'.'>  !■  .Ml    '/•         riv"   :('   -' /     ■' 


'"■    jiiiniil.    jit    is   (  Icir.    triMii    iiini-l'  ■,    >m    >  ■jii.il    li.i-.i-,    .md 

iM-tUrt-n    the     s.imi-     |i.ir.lllr|-,,     I, lit     //[■     lii-,.-it-,     the     lIM|„-/iiim    . 
1  Ills    is     I  -roM.inhi    J.|.    [I.     I  Jii.    1,      ;  1 
Nc\t    (-"n^KlL-r    ihr     iiiwii     pu;i  •      1  ,.  ■  ■    .        :    ,  •    . 

;  I  .fdiKirtli!   J  >.    [/.    1  :;7,    11,    j-  ;  . 

Iii'si  I't  the  iiiiiiit  1.1-  at  tlif  .iii-N-  ./.  Cut  otl'  k/  m  /■  ■, 
'■'|ii;il  t.i  ,t/.  ("liii  <^''.  inniiii-  //,'•  in  :i:  :  then  lh>-  '|ii.i<lril.it<i-.tl 
is  diviii'  (1  ,is  rcijiiircd  l)y  ti/.  l-..r  tii.  tri.m^lrs  ,/////,  w/{'.^  an- 
ti|ii.il  in  .ill  r's|.((  t->.  etc.  . 

SiiniLirlv  il  (/  wt-n-  tiv  ^i\ ,  m  ui.int  ;  in  /•/'  i  nt  nif  /■;/  cjnal 
to  A/,  and  ////  di\i<lis  tl.'-  -|ii,idrilat'-iMl  into  two  (■<ji:al  n.irts 
uliiili    is   jinn  id   as   in    the   prt-ccdinL;  c,ist_-. 

!.(.■( m,irdi>  2~  :  "  1  ^uniniHl..  .|!i.n!ii,.i!<  1,1  (limnim  l.iN-nmi  ij'|'i;.!i-,t.iiitiuin 
clmul.nmir  .i  [nm.t.i  cLitw  mi|..-i  ijh.kIIiI).  t  l.itu--  ,|,mu^  Id,  i-.,  1|  .-?| 
CV,    iii.lc   +,,  '    "■ 


1'^      111  l.lli>   i;o(»K  o\    i)ivi>i()\s 


)i    iicruKs    in 


.29 


[Wen-  the  -ivcn  point  anywhere  Inrtwcen  <i  and  /  the 
"ther  riul  ,.l  the  l>!se,tin-  line  uould  be  between  /•  ;.n(l  / 
.Snnilarly  it  th<-  ;;nen  pnin-  w.n-  betue.n  /  and  ,/.  the  curre- 
sponihn-  point  ui.iil.i  he  Ictw.-.-ii  /■  and  ;/.] 

Alllu.iiJ,  n..l  ,,l:M:rv..l  In   Imv,,:o.   I.con.nlo  nou-  ,:,,nsi,krs  : 

If  the  oiven  point  l,e  in  the  side  /;,.  :  rhhrr  /,  „r  ,!  (,r  a 
I'niMt  iMtu,-,  M  /  and  //,  then  the  above  construction  is  at  one- 
aj>plu  ahli-. 

Siipp..se,   howev.r,    that    the   .^iveii    point   were   at  0  or   in 

the  s,-,n.-nt  ^/.  at  v  ,'r  in  the  seom,.„t  /;■,  l.-i,-,t  consider 
he  ^.vn  point  at  i.  Join  /./  ,,nd  throu.,^h;/  draw  ;u-  parallel 
o  /./to  .neet,;./in  ..     |„in  /v.     Then  /v  bisects  the  trape/inm. 

Inr  M  is  half   ol    the  traoexi.im  <,;-,   and  the   trian^de   /W 

(■(jiials   the    triaiii^le   /,/,    .-tc. 

Similarly  from  a  oiven  p.,mt  betwe(m  />  and  ;/.  a  line  could 

'"^   ":f^^n    "HH'tmo-  .;v/  betwe.Mi    ,■   and    ./,    and    dividin<r    the 

(luadniat.ral    into   two  e(|iial    jiarts. 
.     So    also    from  ,;■    a   lin-    .y   culd    be    .Irawn    'etc.;;    and 

similarly    tor  a  -iveii    p,,iiu    between   ;'    and  /. 


.cnti.ii,!i)  tlK-n  (OIK  Imlis  (|,.  i_.-.  n.    ,- 


401  : 


am    osteiisum    est 


'l""i"'"I"    in    duo    e,|ua   (luadrilatera 
Uiiorum    e,]uidistantium    lat<-rum    diiiidi   d.beant   a    lin.' i    pro 
tracta  ab  omm  dato  puncto  super  lin,.as  <-<|uidistant<-s  ipsius  • 
ntmc  uen,  osp-ndamiis  ([uoniodo  diuidantur  a  linea  e<M-e.liente 
a  liaio  jjimcto  super  reli.|ua  lateni."  ^ 

.'-',^  ^'"'  P"i"t  !'-•   '■"   tl"-  side...v/.      l--or,.or.-or,/oranv 
point   I.eiweeii  r  aii<l  1/  the  above 
construe  tions  clcarb-  sulVice 


.'■t 


a 


us,  then,  now  coiisitler  the  iL;i\en 
I'"''it  /'  as  b(;tween  c  aiid  -. 
'  ''''^^  ill'-  line  /:  |.ara!lel  to  ;•/. 
to  bisi  n  tlir  trape/iiun  ( IVop.  4  ). 
Suppo--c  //  u,-re  between  ;•  mu\  i. 
j"i"^    -■''•        'I  hi-ou-h    /    ,i'ra\\     //•  / 

i''ii''nl''l    to    //:.    and    nir.ii,,,.    ,,/,       b"- 
in   /•. 

I  111,    I,  .•,-,■; ra :.  ..  ^ 


-,d 


^^'uiL^v  ii.u  i.-n,U]t;i:a. ) 


-9-3°]  I'kOI'Osri  IONS    S  9 

Join  ///{•,  thun  .this  is  tiiu  liiu;  rt-fiuirecl  ;  since 

A  /r//  =  L..kzlt.  (.'tcj. 
[Simihirl)-  if//  were  Ijeturen  /and  r/.j 
[So  alsii  ti)r  points  on  the  line-  alK\ 


41 


I'kor.  i~.iTi'iN  9. 

30.  ■•  'Jo  nit  ojj  a  certain  fyactiol!  fro))i  a  <^iicii  trti/^,:nii/i 
I'V  a  .^traii^ht  line  drawn  /ro»i  a  j^irfi/  point  sitnatui  on  the 
foni^cr  suir  of  the  trape-.iunt."     1  l^eonardo    50,    5 1 '■ ,    p.    i  ; ', 

I!.    17   19,   31. j 

I  ^iiall  inter] ir>.t  •' luiiyer  side"  as  in  I>n)|)(jsition  S,  and  lead  up  to  tlic 
<'>nsu!cration  ul  any  given  point  on  /,- after  diMUSsing  the  case^  of  iioints  on 
the  shorter  >ide  a,i. 


(This  figure  is  made  frmn   thiee  of  LeonardoV. ) 

Suppose  it  l)e  re(|iiireil  tn  divide  the  trape/iiun  in  the  ratio 
ez  :  zi" . 

Divide  ad,  />x  in  the  points  /.  /•,  res|)e-ctively,  such  that 
<?/:/</=<■::  :/^ /;/{•: /;,.-. 

''    .\>    30,    K.ivaro  ,|Uolc>,     ••  Irr    re.  tani   protr.Kt.im    sii])er   duo    l.ncia    e.u!;- 
disiantia  i|u,iilril:it(riim  ah,n,iiin    m  da'.i  al:(|u.i  pn,j>.)riior,e  diMiUre  '.    .1^    '1 
"  Divisionem   in  oailcni   propoitione  ah  an^aihs   halieif.'  '^ 

"-  Here,  a>  «.-ll  a.-  m  15  and  36,  I.conai.l<j  intrc.ih.et",  the  representation  of 
ni.  iber.  by  ,tra:-ht  hne.,  and  in  .  on.ulenn;^  these  lines  he  invanablv  write,  tlie 
uoril   minibi-i   111  conne.  lion  with  them  :  .-■.  ■number  ,.  :  number  :/.''  not  -_  :  .:/. 

,,'.l,-.:.-.r;,r,     \!ss.  ..)    !!-,e    /;7.-,/.\-,v.-',. ,    :U,i,U.   '.  1  1     ! 

wliat  follow-.  1  shall  u^e  the  abbre\:ateil  fnrin. 


i\.  ailopl  liub  s.iiiic  inetiiod.      in 


4-     I.L'f  l.llis    \)(H)K    OS    I'lXISIONS   ()!■    I"I(;L'RI'>     HI    !3o-;i 

|()in  /-<■.       riicn  1)V  joiniii:^  ''"■  aiul  ;7  'it  ;s  easily  seen  hy  vi.   i 
am!  \.   \2.  that  tin;  trapr/iuin  </;'   is  (li\  iiKnl  l)v  //'  in  ihi;  ratio 

c.::/j. 

Il  llie  L;i\'-ii  [Kiint  he  at  (!  iir  i/.  iiiakr /-/^^  <?/ anil  ;■//  =  /'/. 
|i)in  (?/.  (///.  Aililin;^  the  (iiialrilatcral  ti(-  to  the  con.L,'rLient 
trian;_;li-s  wiili  i(|tMl  siilcs  a/.  kL  wi'  Inul  a/  ilivides  the 
ira|iiviiiiii  in  tin-  rciinired  r.itio.  Ihcn  troni  w.  i.  <///  doe-s 
the   ^aini'. 

A-  III  l'r<i]iOs!tiiin  S,  tor  atn  |M.ii,t  t  lietuccii  a  and  A  or  /  aiv!  /,  uc  have 
a  C'.ru'-iKPiHiiii^  |H)int  /■  la'tuLx-ii  /  iivi  '■  or  //  and  k,  mu  li  tii.il  ihc  line  t  k 
di\  ldL^  thf  tra|n/iuin  ni  the  L::vcn  rati". 

It  llic  gi\en  point  i>e  hi  /',,'  at  /  or  ;/  ur  bcluccn  /  and  ■.  llic  aliove 
re  i-Mii!ii,u   ^utt'ii  e>-. 

Suppose  however  that  the  L;iven  jxiint  wr-re  at  ''.  join  hd. 
'I'hrou-h  //  draw  nc  p.irallel  to  /',/.  join  /'(■.  'l"he-n  /'<  di\ides 
the  iraiic/iuin  in  thf  re(|iiired  ratio.  Similarly  lor  tli''  point,;'' 
•  ihd  t'o;  ,iiu   point  hetueen  /'  and    /.  or  iietween  .<,'  and  /. 

S.iuie  ot  the  |iart^  which  1  hi\e  I'llied  in  a-ove  are  (o\ered  '  \  the  L;ener,d 
linal   statement;    '    ni;C    nop.    ct  diuitleinil->  ipMHIl  i  |u.idri!ali-nnn  ah 

oinni  [>uneto  dato  super  al;i|'io  1  lali-nmi  ipsiii^ i  l'a.:e  i,;4' 

11.   lo-ii.      (  (iiiip  ire  Proposition  i;.) 


Pl:ol  o^n  |i 'N     10. 

31.  "  '/"'  div'uii.-  a  f>ara!!iloi^i-iV!i  into  lico  equal  part  <  by  a 
<trai;Lf  fine  dra:^'!!  fri>iu  a  t;;vt/i  /<tuiit  outside  tlw parallclo- 
:;raiii.'     '  l.ronardo  i  S,  p.   124,  11.  5    7. J 


o,,.._.  f 


\ 


i, 


l.et    a/'i(/   he    the    L^iven    p.iralldonrain    and    <    tlie    point 

oiltshli-.         loip.    /;//  :in.ij.    IjlSeCt   !t   !  P.    ;''.         !  oni    (('■    pii'i'tniL;    /'?'   Ml    ^' 
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I'Kt  »1()S1  I  loNS   i,   I  ^ 


4.^ 


;in(l  produce  it  to  meet  <?</ in  f.  Then  the  parallclou;!'.!!!!  has 
l)CL-ii  ili\iil(j(l  into  two  f(iual  parts  l)y  the  hue  drawn  ihroiiL;h  <■. 
as  mav  l)c  prov(?d  liy  supcrpo^ilioii :  and  one  haU  i>  the  i[Liadri- 
latera'l /(//'/{•,  the  other,  the  iiuadrilater.d  //(vr/". 

ruoin-^iiidN    11. 

32.  "  /'('  cut  off  a  icrtaiii  fraction  fi-oiii  1/  f^arallclo'^ram 
by  a  ,^triu^//t  /iiii  draicii  from  u  J^i'.rii  point  ont.-^/Ji  0/  the 
paralicloi^)-oni." 

Tins  |)rii|io>itioii  is  not  i.\]ilii  itly  tormulatcd  by  I.coii.irdo  ;  I'lU  The  gcncr.il 
nictlvid  lie  wiiulil  Imvc  ciniilnyt d  siciiis  dlivious  IVdiii  wh.il  has  Li'Hic  bctorc. 

SiipiHisc  it  were  rc'iuired  tn  i.ut  olf  one  tliird  of  the  i,'iveii  iMr.dltio^r.mi  r/r 
In  ,1  hue  drawn  tliroui;h  a  \n<\\\\  ,'  cml>idc  ol'  the  iiarallchi-rain.  I  iicii  l)y  tiic 
method  ot  I'ropo'-ition  7,  form  i  parallLdoiirani  twu-dnriis  (,f  ar.  IHerc  arc  lour 
such  iiarallulo.iiranis  with  centres  ;•,,  ,;,'_,,  ,i,',,  .c-  Lines  /,,  A.  /,  through 
each  one  of  tJK-^e   ]M.ml^  and  <  \m:1   bisect  a  iJiralieloyrani  ( I'ioi   'sitimi  10). 

There  are  several  ca-o  to  ^-oIl^lder  with  reL;an.l  to  the  iio.^ilioii  of  (■  but  it 
may  be  readdy  shown  that,  in  one  case  at  lea>t,  there  i>  a  line  /  '/  1,  .'.  3,  4), 
whuii  will  cut  off  a  third  of  the  parallelo.uraiii  ,i,-. 

Similarlv  for  one-fo  irth.  oiu-tilfh.  or  any  other  frai  lion  sue  h  ,i^  w  ;  //  which 
represents  the  ratio  of  lenuius  of  .;i\en  Ime^. 


Pi,' iro>l  I  loN    12. 

33.  "  /"(>  divide  a  ,;'/r'i7i'  trapiziiini  into  tioo  Ci/nol parts  by 
a  strai'^ht  line  diawii  troni  0  point  u/iii/i  is  not  situated  on  the 
/om^er  side  of  the  trapeiinm.  It  is  necessary  that  the  point  he 
situated  bevond  the  points  of  concourse  of  the  tico  sides  of  the 
trape-.iuui."  |  Leonardo  J>^,  ]>.  \  m.  W.  2  4.  and  another,  iin- 
ntinibered""'.] 


I 

1 
f 'I 


I'Uol-Msl  1  li  iN    13. 

34.  "  7'o  cut  off  a  certain  fraction  from  a  {parallel-) 
trapezium  b\  a  strai:;hi  line  lohich  passes  throui^h  a  ^ii'en 
point  Ivint;  inside  or  out.\ide  the  trape.ium  but  .^o  that  a 
straight  line  can  be  drawn  throu<;h  it  cutting;'  both  the  parallel 

-'■'  Tlic  proof  al-o  folliiw^  IV.  .Ill  till-  (iiuality  ( if  the  trian.^Ic^  Z^-./.  /;;,/■.  In  I.  :<>  and 
of  the  trianylc-  iil',f.  I;ii  b'.  I  4-  1  hi--  protikiii  u  po-sihle  for  .ill  poMium-,  iif  ilie 
lioint  c. 

'-'As  I.Ciiiiardo  2.S  Favari>  ...^ne-.  " 'Jualiter  i|iiaiirilat>ra  diloium  laltruin 
ei|UidistaiUiuin  tlividi  delica  t  a  iiato  piim  to  extra  ti;.;uraiii  and  intucly  i^;iiorcs 
the  i)aia;;raph  headed.  "Ue  diuisiuiie  euisdein  ;;eneri-.  (|ua  ipi.tdnhiteroruin 
per  rcc;ai7;  tr.m^ciiiiic;;:  per   pi;::-  ;::::;  ^;-:;l;:::  :;ii:a  :|t-uI1i      ^y    iji,  ::    i^    .  ij 
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s/i/i:\   of  till    /r(i/>i 
II.     II      12.1 


,.vl 


'.unit 


I'art 


ciiimnlo  32'-',   p.   134, 


■  -•  I 

ir-l  t.ikt-  u|i  l.ci'nardoS  ili>ciis-.ioii  oi  rio|i(i-jti(in   i.-. 

In  the  l!-iirc  (it  I'mpcisiiiuii  S,  siippi.s.-  <?/ tu  he  produced 
III  the  din-(ti(Mis  of  tlic  points  <•  and  r  .  tk  in  ilic  dircrtions  of 
<l  and  :•,  ,/ii  of  :  and  li.  ,ii  of  /  and  o.  .;■/  of  \  and  /.  'Ilicn  for 
lany  su.  !i  cxK-rior  points  c.  ,/.  :,  i,  V  ;-,  ;■,  /.,  „.  /,  lines  .ire 
drawn    l)ise(iinL4    the   trapivium  '. 

II  the  i^ixcn  point,  .r,  were  anywhere  ir.  the  section  of  tlie 
plan<-  ,ilio\.-  r^/ and  hetw.-en  id  Am\  ,/:.  thr  hne  joininL;  .r  to 
w  would  In  thr  s.uni-  n-.isonin^  as  in  l'ropo.->iii,",n  S  j  bisect 
the  tr,ipe/iuin.      .Similarly  for  all  i)oints  ix-low  ///and  between 

'  '  Tl,.M,i„,l.l,,tiM-.  „|  l',„,„„ii„,ns  12  .ui,l  ij.  in  \V.,i.|Hl<r,rvn.U-iiM^.arotlie 
^.iim.  I  li.n,.  ^,^,.n  a  I.UM.il  ti.uishition  in  l'r.ip.,Mlic,n  ]  j.  Il.-,,ili',  ir,in>,l.itinn 
.an,l  inu-i|„,t,.,„,„  ,,„„.,  W,,,,,,  kc  arr  ^;u,m  ,n  I',.  Cnn,  crnin-  12  and  13 
\\oLi),kc  ,i,l,N  ihc  lolinuin-  n..tL-:  ■' .SuppoM-  ii  uiic  io|U'itu  t.)  (lit  (itf  tile  wli 
part  .,(  tlu-  ti.ipc/ium  ,Ul/>C  ;  make  ./„  and  Cy  v.~p..,  tivclv  c,|,ial  to  \.\k  //tli  parts 

/Z. 


G      r 


nf/A'  and  .,.  <  /.  ,h,.n  AayC  will  hr  tiu-  .■,!,  ,,.ut  ..f  ,h,  „-.,p,.;  mm,.  f.,r  y,.  pr,,- 
U(cd  uill  p.„,  ,h,,,.,^l,  ,1k-  interaction  ,,1  T./.  /'//  piod,,,,.!.  Now  to  dra« 
iron.:;!,  a  :_u,n  poiu  A  tlu-  transvu^.d  uh„l,  ,,,1.  o|,  a  .c-n.nn  Ir.e  tion  of  the 
a,,     ,„„,., 0:11  tlu-  nialdle  pom,  ,,  o.   the  ....ineiu  „,,  and  ,he  pom,    /•;,  l.va  hne: 

th  -.    in,-  /  /  (,  u,  1  l,e  ,he  ,i,,n,vei..d  .(-quir.d  •■,   l,e  .h,,s.,,.  .,„.  ..   ,]„.  ,,,anule  ,./-u 

"lai'   uh.i.  llu-;,uen   poii.t  ,,  .itu.ited   ,1.  A    or  /.      -u,  h   ih.it   th,-  ir.m.veisal 
di.(uii  ,ln..ii.;h  ,.  no  l,„i.^,.,-  „„.,.,.,  ,l„..tu„  par.iilel  ,:,1,-  luit  ,,n,- o|  -h,-  par.dlel  sid 


es 
on 


-m,l  one  ot   ,h,-   tuo  ,„1„.,-   ^de..  01    ,he   otiier   ,»o   ,ide>  ;   ,h,-n   the   ,  on-trti,  ti, 

(      .(led  1^  not  v.,lul  Mii.e  (  ,,  „y  is  ,10,  e(|t,.d  to   AV   .„.      I,   appear.  th.U  this  is 

1        ,K„       1     1,  ilK-  i,-s,  ,.  in.eiu!,  d  ,0  expre.s.      |  i,,.   •,„,;„,.  „,  !  ,'.„  „„rM- '  are  the 

Milue.  uhe  ,-  a.   p.ir.dlel  M(h-  ,,nd   on,-  ot  tl-.e  ,«,,  mhrr  .ul,-,    ,n„.,.,.,  ,  -    -^id   die 

e\prc-,-,;,in   -Iha,,,,,!     id,-,,  ,,,   ,|„;    m.^.-nient    ,,t    ,h-    ,ran->er~.d 

turniii,:,  .I'loui  die  point  fi. 


upi,-~i-nied   .IS 


■■'  •••.Xi.eiril.iuiiiin    !tiaiK-/itini|  .d)  ..mm    pini.t.,   ,!,,t,i    -.up.r   ah-iii,.,! 
■Mil-.  ,1  .-tuiii  .,h  .,inm   puncto  d.ito  inlra.  iiel  extr.i  ,l:,i;,h  :,-  111  .uhv.a  . 


l.iieruiii 
I'.id  (i.it.i  pro- 


34 


rKoi'o^irioNs 


14 


45 


III!   ,111(1    /;-  I so   also    for   al 


aiiid,    mil/  1. 


L 


p( 


lints   within    the    irian''l(s 


Tills  seems  to  le  all  :li.u  Iviclid's  I'roiiosition  i;  c.ilU  for.  I'.ut  just  as 
Leonardo  con^itliTs  I'ropusitidii  S  for  the  j,'er.eial  cise  with  the  j;ivcii  |>oint 
anywhere  on  the  |ieriiii':ter  of  ihe  tra|)e/iaMi.  ^o  line,  lie  (IIm  ii^-e>  the  roii- 
structioiis  tor  drjuing  a  line  Iro.n  any  point  inside  or  oiit^nle  of  a  trape/iiiin 
to  divide  it  into  tvvo  epial  p.irt^. 

I.eonanlo  does  not  u'ive  my  details  of  the  disi  ii-~sion  of  l-".U(iid>  Pro- 
position 1^.  hut  alter  pre-'eiitauon  of  the  cases  i;uen  in  l'ro|i()~itioii  (> 
conclude-.:  "  (-t  diiiidi'imis  i|istitn  (|iiadril,itcrimi  ab  oinni  |)tnict() 
clato  super  alicjiiod  l.ilornni  ipsiiis,  t-t  cliain  alj  omni  puncto 
(lato  inlr.i  iiri  t-xtra     [l.i.<jnatdo  j;j,  p.   1;.),  ll.   10  u]. 

From  Leonardo's  di^cus-'on  in  i'ro])o^itions  S,  (;,  1  j,  n.it  oiiK  are  the 
necessary  steps  tor  the  construction  of  1  ^  (indicateil  in  the  \V'oe|)cke  note 
above'"')  evident,  luit  also  those  for  the  more  general  ca^es,  not  considered 
by  Kiuiid,  where  restnction>  aie  not  iin[)ose(!  on  the  position  of  tiie  given 
jioint. 

1'ki  H'os,  1  ION    14. 

35.  "  /'"  divide  a  ;^  i:\ii  ijiiadrilalcral  into  tico  cijital  parts 
hy  a  ilraiolil  Imc  Jrdivii  from  a  )^ii\)i  vertex  of  tlie  (/iiadri- 
lateral."     i  Lconartlo    V'.  [>•    i^'*^'   "■    'o-ii.j 

I,el  (///((/  be  the  (iii.iclrilatcral  and  a  th(;  oiveii  Ncrtex. 
Draw  the  iliaofinal  hd.  nicetim^^  the  diaj^onal  ae  in  <.  M  be.  ed 
are  ccjiial,    ac  tlivides  the  ([uadrilateral  as  retjuiredj. 

It  be  be  not  i-(iual  to  ed.  make  bz=  :d. 

Draw  zi  ae  to  'iieet  de  in  /.  join  ai.  TlK-n  the  cuiadri- 
lateral  abed  \s  divided  as  re(|iiircd  by  the  line  ni. 


Proof:  Join  a:  and  ze.       Then  the  triangles  abz,  azd  AXd 
respectively  ecjual  to  the  triani^des  ebz,  edz. 


4''    l.r<  I  ll'S    i;()(»K    (»N    I»I\IS1()NS   oi     Iicuklis     III    i,;5-3() 

I  hcnlMrc  ilir  (iiiadril.itcr.il  aluz  is  onc-h.ilf  the-  ijuailri- 
latfT.il  (//'((/. 

And  siiur  the  trian-lfs  a\c.  a/,-  arr  on  the  saini-  l)as(r  and 
lictv.ccn  till'  sann'  parallels  ,i, ,   :/,  i\\i-\  an;  (•(jiial. 

I  'I  cat  h  add  the  triangle  ti/u. 

'  li<"  til'-  ijnadrilatcral  a/>,:  i-,  (■(|ual  tu  th(r  (inadrilatcral 
a/'ii.  r.iit  the  quadrilateral  diu  :  1-,  t.nediall'  of  the  ([iiailri- 
laleral  ,v/',,/.  1  herelore  ti/'n  is  one  lialt"  of  iIk  <|uadrilatcr.il 
'''''"'':  '■  III  ojjortet." 


l'i;oro-niMN    15. 

36.  •■  /-'  nd  oj]  a  tiiiaiii  J')\uth>ii  j roni  a  xi:'''i>  'juadri- 
lalcviii'  i>y  ,1  /:j!i  ,/r,/7.'//  //;>;//  a  ,;'/:v;/  riJiiX  of  the  ,j!iadri- 
/a/ii-ci/.  Leonardo   40,    p.    140.    ll.    3(1    5^.  j 

l.el  the  -i\en  fracli<iii  l.e  as  (::.;/,  and  let  the  (iiiadri- 
la.leral    l>e    ,//'(,/  and    the    u;i\en 

\crte\   ,/.      l)i\ide  lU    in  /  siuh  , . . 

that 


at :  A      <•:  :  :/. 

If  ''•/  pas-,  throu-li  /  j  then  /-,/  i< 
the  hne  ri-(|iiired  . 


C 


-^^ 


d 


r>ut  it  /'(/do  not  pa,>s  th|-ou;^h  1     '^    y^    \  I 

t  \\  w  iil  inter->eci  either  (7  or /(i  ;        •-;      '/  n       / 


ItL 


lel    it    inlii->e<t   (/.       Join   /'/,   /(/. 

Then 

iliiadl.  //(,/:  (piadl.  tlnid ^=  cl  :  ta  -  i\  :  :/. 

DiMu  //parallel  to  the  di.ieonal  /</.  and  join  ,//.  Then  the 
(luadriiaiei-als  />'" ,/,  ///,,/  are  e(|ual  and  the'  construeiion  has 
i)een  made  as  re(juired  ;    foi- 

(■/:/<?-=(•::  :/=--- (jiiadl.  //vv/ :.</,//. 

And  il  '"'it  int(  rsect  A?  i  a  similar  lonstriution  may  he  ei\-.;]] 
todi\i(!e  the  -i\cn  (|iiadrilateral,  h\  a  lim-  thron-li  ,/,  into  a 
(|uadril,iti  ral  and  trian;^le  in  the  reipiind  ratio!. 

l.o.ii.ihio  tlim  uiN.-  i!u;  .  niiMriH  t!i.n  lor  dniilin-  a  .]uulril,itc,ai  in 
■'  .-'^'"  r.ai.i  1,\  a  hnr  drawn  tlin.ii.uli  a  |>..iiit  whiili  ihvidc^  a  side  ot  the 
(|iiailiilatr!al    m   ihr   L.\\\n   ratin. 


l'R()l'(l>I  ri(  i\S     i4 


r'> 
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37-  "  ^ '^  tiii'iiic  a  ^ i:\it  i/nailri/uiiral  nilo  l\ci)  i(/tin.' f'diis 
/•y  a  .•'/rdi^/if  line  ilrmcn  /rmu  a  i^ii'Cit  ponit  si/im/rti  kh  oiit' 
('/  ///(■  sii/'\-  ('/  ///(■  ijnadrilatcyii/y  |  I.cniiardo  ,^7.  y.  i  y'^. 
11.   :!S    :o. 

I.i-t  ainJ  lie  the  '^ixcii  (|u;iilriI,itciMl.  c  tlir  L;i\<''i  i»'iiu. 
I  )iviclc  <;<"  into  two  ciiual  |..irts  \\\  the  linr  1//  [  I'mji.  :  4  1.  hun 
■V.       I  he  lim-  ct  cithtT  i^,  or  is  not.  |iar,ill(l  to  ,/V, 


I'vo  01    l.ion.iiil"',   I'l^in^   jrc   1  (unl'iiud    111   "ri'-.   luix-. ) 


If  (7  111-  [larallcl  to  </(■.  join  (V .       i  hen  tlir  i|ua(lril.itiral  at 
'is  hiscilcti  liv  the  line  Ct .  etc.  . 

it   ct  bf  not  parallel   to  ,/, ,  <lra\v  </.     </.       |oin  <  ;.       Then 
ac  j  is   lii-^i-ctcd    l)y   the    line   <  :,    etc.  j. 

Ixiiii  lul'i  lim-^  no!  (dii^Kkr  ihc  i  .im;  ot  lailurc  I'l  tins  (  (UistriK  thiii,  naiiul)' 
wIiL-li  d:  fill-  ijut^iilc  llu-  ■|ti.ulMLitur,il.  Siqipusc  m  s'icli  ;i  (.i.>l  t!ia;  the 
]ini!ilt.-m  \»ltc  -mUc'!  by  a  line  joining  ,■  \'<  a  |iiiirii  ;  (111. t  sii.iuii  m  the  I'l^^inei 
en    ,/.-.        I'hniii.;!)    /,    dr.uv    //       ,;/.      jdui    ,t  .       I'heii     .■.,■/,/  1,1        .,/:. 

Wheiiee  .:.it  ■:  .,i'c,  or  /':'  r.'.  I'lieKtorc  limn  l\  :  may  lie  f  ■'ii.il  ,ii;ii  jlie 
s  'lutiun  111  till-  case  is  aUo  ]iii»ilile,  iiuleeil  in  iimie  than  one  u.iv,  init  it  i- 
iiiit  in  luielid's  manner  to  eonsiiier  this  1  jiie-ti'in. 

ShoLiK!    the    diagonal    dh    liisrct    the    i[iiadrilalcral    ,i,-.    tin- 
discussion   is   similar  to   the   al)o\c. 

i'lut  it   tin-  lini'  drawn   Irom  </  to   liiscct   th'-   (iuadriiali  ;  il 
meet  tiic  >ulf  ti/i  in  /,  diMw   /'/•  hiscclinu;  the  ini.idriiatcral  tu . 

It  k  !)(■  not  th<-  L;i\i-n  [loim,  it  will  In-  Ix-twi-un  /'  ami  ,Vor 
lictw(/en  /:  .iiul  a. 


i. 


■l^    KlCMI.s    i:OC)K    f)N    I)IVI>I()\>   ni     lI(;L-kl>     m    l^--^s 

In  the  first  case  join  /v  ,m.l  throuj,'!)  /{•  draw  /(■/    d>       loin 
<7|lhcn  </is  the  rc<|uip  d  |,isc(  tor'. 


If  thr  point  c  !..•  hctuvrn  ,,  and  /•  ja  similar  construction 
\v.ih  the  line  throir^h  /•  parallel  to  ln\  .md  mr.ainc^r  /,,•  i„  ;,^ 
l<-ads  to  tlu-  solution  l)\   tli( 


\\<-iv  <■  at  the  middle  of  a  Md<-  such  as  ah.   draw  d-     ab 
•"Hi  JHs.ci  d:  m  /.      join  <■/.  a  and  ,r.      Throu-h  /  draw  //    ,r 

J<>m<7:   then  , 7  ,i)iscctsthr(jua.lrilai.Tah?,,  since   1 //r  =  ■  //,• 
ftc.  |.  -  •       ' 

m.l'i'on"'"'  '"  '■'"  ■""'"''■"  ""■'  ''"'"''■''•"^■'■''-  ^l"-''"-  '"ro"!  ,■  the  ].ar.ilk-I  to  A;  ; 


I'kori.si  ii,,x   Yl 

38.      "A)  <///  off  a  cciiaiii  fnu/ion  froju  a  ,jMndn  lateral 
by  a  straioft  Imc  dra:.'n  from  a  -vVr//  'poirt  silualcd  on  one 
or    tin    sulos  of    the   onadnlatcrair     ;  Leonardo    ;o,    n     140 
11.    I  I    ij.j  .        1        -t   • 


3'<] 


I'kOI'o-^I  I  l(  iNs    ,(■, 


■V> 


\-<l  ,i/>cc/  l,c  thr  -iv.n  .|u,nlril,a<r.il  an.I  siinpus,.  it  !„• 
rr<|mrr,l  to  rut  ..It  un.-ihird  l,v  a  11, „•  .Iraun  tr.Mn  th.'  unhn  c 
in  tin;  .skIc  (uf.  ' 


Draw  (/:   cuttiii^^  oft"  onc-ihinl   <it'  <u    [I'rop.    1 5J. 

Join  (■:,   (V. 

ll  (■-•     (/(■,  thru  i(ii   is  thr  rc(|uirr(l  part  cut  otl",  etc.  L 

liut   it;  <■:    I..-   n,,t   parallel    to  </r.   ,lrau-  ,//     <■:   an,l    j,.in  .v'. 
[  1  lien   this  IS  the   Imc   rciiiiinHl,    etc. 

Tlic-  case  when  a  cuts  ,/.-  ,s  not  taken  u,.  i,Mt  u  tnay  l,e  o.nsMered  as  ,n 
the  last  Jir^'piisition. 

So   ,\y,   ,„   ,l,v:,ie   ,„-   >ntn   any   ra.io  :    ,;,,nv  ,/:   divuinig   it   u.   tnat   ratio 
'Irop.    i-i.   ami   tl.en    proieeil   a-  above. 

A  paiti.  iilar  case  uhuii  l.eonauio  -i\es  nia\   lie  a, Med. 

I-.-t  a/:  he  divi.l.^d   intu  three  .■,,,iaj  parts,,,-,  c/]   fh-   .Ifaw 
d.^-    aO  and  cut  ott  .^v^  =  1  ,;',^     J„i,i  j,  and   through  h  .Iraw 


hi  A,  ineetin,i,r  dc  in  /.  join  // :  an.I  the  (|uadrilateral  fhn 
Will  i)e  one-lhird  ol  the  (|iiadril,tteral  ,,, .  As  in  latter  j-.^rt  ..f 
i  'rop.    I  o.  ! 

.K. 


5'^     ir(|||»s   i;(»()k   (>\    i.|\i>|mn>  ()|     ii(;Lkl.>     in   jv^-V) 

I  li'ii  </■  iii.iN  I"-  iliMwn  iM  lii,((t  llic  (|ii,iclril,it'T,il  <ili,{ 
['■'■"I'-  !'>,'.  •iii'i  llui,  ill.-  .|ii.i.|ril.it.T;il  ii'nd  will  ]„•  dixidrd 
mill  thnr  r.iii.il  |M.rii,Mis  w  Inch  .n-.'  the  (|ii,i(li  il,itri-,iU  ,//(■,  ci,j, 


l'i;..|..Mii..N    18. 
39.      ■■  /:-  ,////]    I,,  ,,  .l,;ii^lii  !nu   ,1  ;-,,/,///-/,   ,:///<i/  /,>  the 

'  I  ln>  |ii,,|,o-iIi..a  I,  :i,lci.  -liii.,  .1-  il,ii,lr.iliri„'  ill--  inrthol  of  /////,,//,,.//  ,./' 
'",'","'".'''  "■"  ','""'■  "'  ll"-"io,l  |M.».rtijl  iikiIi.mI,  .,1,  «|il.li  l.i.rk  (....Mi.liy 
rclii.l.  I  hi'  iiKtli...|  ur^t  .i|.|K,ii-.  Ill  (Ik-  K/.m.iih  in  1.  44  :  /,.  „  .■,:;■»  th.iiji/ 
/i>„-  to  .,pf>ly.n,  .,-/,-,/..  n^lUu,  .,/ „n^/.:., /,.,r„//,/.,,rr„„i  ,;,„„/ /„  ,,\vr-,v  tn.,i,'/,- 

-•'I"-"!"'^" "'!'.  1)    IL.tlli  .li.ir.ia.  ii>.  .  .,,  "..n.'  ..l  th.-  im.,m   . ,111,1.-, nr  m'.iil 

Kcinitiy  lU.ile  ih.-  •■ii,.,iv.li.,ii-  m^;,  lai  !■.  ,,i  tl„-  -.,|„i..,„  ,,  ,,„|, ,,,  «,,,i|,v  ,,)  ih.- 
'K.xHik.'  iit.n  ,,t..l.r.,,  IT...  111,.. ,11,  i|„-,„M,,^..r,i,,,|  th.  iii,il),„l  ,.l  •.,|,|,|i,,,i„,ii 
-.1  .,i<^i>  .  .111.1  til. Tc  «,,ul.|  ,..,11,  t..l..'  IK,  i.M,„ii  t...l.,uni  Ih.lt  th,-  |,.,lll.  iil.ir  ...hi- 
ti.,ii,  ilk.-  th.-  ulh.l,  ':„■,, r>,  «.,,  I'uli.i..:..!-,  .in.  ..n.i  in,!  .1  tnu  s.,hiii,,n  ,1ik-  i,,  l-  „.  Jul 
liiiii,.  Ii, 

I '"""■'""•  '"'■,  'If  iii.imh  Ir.iiii  llt,.lli  ■.\li.,  ni.n  lit- ...nvihi.l  loi  inui  li -m.  .iter 
'I'll!  Ill  Mil,  /'./r/,-,-// /;,.,.X-.v  ,.//■.//,/>./■,/;/,•/„,-„/.,.  I,  y_  3,,.  ,^,  -^  ,f<,  (.;■";,  1,.^- 
J,;-  |:  III  Mil.  .//,.//../////., ./-y, -,;..,,  />•,-///„  „„0.w,-.s,w/.«:..C.uiil,n,lL;,'.'l,S,/,; 
pp.   K.\.y   IxxMv,  <ii   .\i      III  Mil.   /.'v    if,;/,:   ,./  .hJnw,,/,s.   l-.,iiii.n,|^.-,    i.S.,-. 

pp  vl   Mm  10  ami  "  K.|,iil,!,m,i.i  .,t   l'..iM.  ,.    I!k  11.  l-,.,p.  1.  ;„ul -t  )n  .  .,1, ,  .,n'.| 

-picn.uN      I'n.ps.    ::.    2;,  n,,   z.,.     .Stv   .,1„,      i   nm,,,;.    /•,.,/,,■„„.,,„   „!„,■   ,,,  ■ 
..,///,///,    ,/,/•  .1/,,//,.   |,.  ;,s,^  2>,\.  .•!..     uml.i   ii„l,  X   l„.Hiii,^  ■  H.u:l.ciianlfj;iin>; 
II.  ( ,.  /.I  1   I  III  N.  ,„sJii.,,t,  ./,,  M.it/l,»,.itU-  iir.  A/hrl/iiiiii  iiiul  MilUlilhi;  Kop.  11- 
"•';-:'■"•  '•"'''''•  I'P-  45   j^  ;Krc-n.  h  t-tl.  I'.,ri,.  |.;,j...  pp.   y,  44      (  .   Iamipk,  („•„»/  /,-,. 

I'/  <  .«/,.>....(  ,IIll|,lll|^(.    I.-'.S,,    |, J,     XI  1,1     v,||^] 

•|lu-  -.inipi.-.^/./.7,,,//,^/,  .,t  .,  p.n,,iM,,  ,  ,1,1  ..|\,iM-n  .lu-a  t..  a  ^u-i,  mi,,i  -hi  1  n,- 

.IS  ..11.-  ..I   It,  ,1,1,-,   ,,  «l,.,t  u,    li.m  ill  llu-  /-.,■,„/,/,/,  1.  44,. ml  4i';  til,-  •..,  1.,-mI  I 

"I  ill.    pi.  i  .1.111  »itli  1.-^,11-1  1,,,  r., ,,/.-,/-  aii.l /;////«;■-.,/,„/•/  Miav  W  st.,t.,l  thu, 

•■  I  "  M'pl\  t.i  .1  ^,vi  u  ,;i.ii,lit  liiii-  .,  re.  laiiKli-  "r,  nmr.-  '^.-lui.ilN .  .1  p.n.il;.  1.- 
K'-'l"  '-'I'l-ll  '"  -1  .~1V.-11  ri-.IliilllMl  Iljjlll-L-  .111,1  1  ,M-.  ,,-,/'//,■.,  ,.i  J  //...--./...;/■  I,\  . I 
■"I"''"'  '■!•  -II  !li'  iii"iv  ,L;«-iui.tI  ..1M-.  ,1  p.ir.ilii-I..;4i-.itn  MiiiiUi  t.,  ,1  .,n ,  .1  n.ir.ili.-i., 
KLiiii  .  ■  ' 

Wh.il  is  111,  ,,    -     ,,      i.;il  •  tli.il  tin-  .,ppi  ,-,1   p,i,-,,ll,|.,..|.,n,     ,     ,,,,,/,,„     ,     /,,■/. 

■'''"''''''''-"■    "i'  ■'■    "^    I'-'-'-   "i.U's  ..n.j    I,   .,,(,-iin:n.,u,    i;  ,,t,    ,  „,/  uuh   th.- 

stt.ii-lit  I11K-,  til,-  ,,ti.l  1,.,,,-  I  overlap,  ,.i  j  l.di,  ,li.,r:  ,,t  ili-.-  ,'r,iulu  liii,-  ../ 
Ill,-  .•tlu-r  ,'/.•■.  ,,!i.|  il„-  p,„ii,,:,  |,v  «|,i,j,  ii„.  ,.|,|,||,.a  par,l|.|.,ji.,iii  ,-v.  ,-.-,|,  .1 
p.iialk-l.i;.;i.iiii  ,,i  III,-  ,.,iiK.  .111^1,-  ,,n,|  li,-i,h!  „„  i|„.  ^i^,.„  Mi.ii-lit  I  lu-  ,-\.i,  iK  1, 
li.i,.-  i- ,1  p.ir.ill.-l...:i.iiii  -inii;.ii  t..,,  ,-,w-ii  p,,i:,lii.|,.-r.iiii  ,.|-,  m  p.iiti.  uL.i  ,,„.-,  ,1 
"•'I";''"'  ".'I"'  '-'^t-  "'»■"■  '!>-  p., 1, 11,-. .i,:,!. nil  i>  t,.  ',///  >//,-.-/.  „.„„■  vj,  I,  ,-.-iii,iik 
,1,  \,..-p  k.-,  n,,i,-  I  ,j  ,,  ,,..,,,., IS  !..  ,N|.|, ,,  tiK-  ,,,i„|ii;,,ii  ,,(■  p..,„|,iliiv  ,,t 
s.ilut;.,!!.      1-1.1    till-   ..ih.-i    .  .i„    -(■(    n,,|,.    11.,. 

11r-  ,..l,,;ii.ii  .,)■  il,.-  p,..M.  in,  h.i.-  -!.,u-,l  1,  ,-.|u:  ..il.-nt  t.,  tlu-  „,Uit..,n  ,>r  ,1 
.pi.uli.iti.    .-.|uati..n.      r,>    in.-.in,  ,,1    n,    ,   .n,,i  .,   »,.   ,  ,,n   ,.,1vl-  llu-   .-,pi.,.i,,n, 

■1  ±  1-'-  --, 
-  —  M' 

Init  ill  \1  J-:.  :,  i:..i,  i„l  -He,  ill,-  e.|un,ii<-nt  ,,t'  lii...  s,,lii!i,,n  .,t  the  ^(  nt  r.il  e.ni.i- 
turn,  ' 

■1  ±/i-      ./. 


39] 


'KOI'D-^I  II(1\> 


'    Att-r    iLuill^--    (loll.-   uli.it    vs.!-,    I-'  (jllin-.l.    it'   snnu-    nllc   .i^k. 
Hon   is  it   |i..ssil,|.-  to  .ii.|.Iy  l>>  th.-   Inn-   . //>'  ,i  r((  t.iii"lr  mi.  h 


P> 


tli.it  th.'  r.  ..t.m-lf  .  //:'.  /;/;  i-,  ciual  t..  tli.-  nrt.in.^li-  .  I /,' .  .  /(  ' 
aii<l  .!<  lu  i.-iu  l)y  a  Mjiiar.  \\<-  sa\  that  it  i,  iin|..)sMl,|.-.  I,.  ,  ni... 
-•//<■  is  -r.al.r  than  A'/f  ami  . /(  ' -nat-r  than  .//:",  an.l  ..  ,ii- 
s<-(|u.-mly  ih.'  nrtan-l.-  />'./../(  .^r.  al.-r  than  ih.-  r.ctan-l.' 
.  //;  .  /;//.  I  h.-ii  wh.ii  ..n-  appli.  s  to  lii.'  lin.'  .  ///a  i.iiall.'TM 
.Lorain  .-.iiial   t.)  tin-  re  ian-1.-  . //.' .  . /(  '  th.'  p.  taii-1.-  , /Z.  ZA 


IS. 


tli:it 


In  tliN  jiioMciii  It  I,  iiiriit  -.1  to  till.'.  ;n  li:.-  _  i\.-it   line  .1/1  a  |m,im  /  ,,:.  li 
.•//.■//,•      //l-\     .!/.//;  i.s   u.    ;  ,   .  I.  \     i')i,nmii,      .//.'../(■     . 

,,,'"';'■.''>  "■  'l-"'^-  -"l^'-  ■'.  '■'  '  -\"-<n-  c^i-i..!  II,  .,r.  .,  t..  th,-  ,c..ii  Ir 
W/.  .  ./(.  i'.,n  ih,,  |,r..!.li-in  k  i-\,i.  tly  c.|1ii\  .il,  nt  t.,  ilwt  .,f  uluih  ,,  .,,■  Ic 
-•oliiti..n  \\,i^  -;\Ln  '.\  >iniv.i|i  ■ '  ;  ' 

,         ,    ,-        ,      .    ,  .  '    '..  '    /'..-'/   ,/,     /-ii  i,,,i,x'  I'll 

it,s,r:l;;l  ,.ii  .-,,■,■  /,-./,/  ,./  /,,-,    ..tniii^/tf  ini,-  ,/;,•,/  ^iiiii.'.ir  I,-  Ih,-  iifi.\t. 

■the  l'i..|>,,Mt;..n  i.S  .,f  Kii.-ha  umk-r  .  ,,i,M,lir,iti..n  i,  a  p.irti.  .il.ir  .,.,<•  ..f  tlii. 
P...I.I.-MI  ui.l  ..>  Ih.-  Ii.i^m.-ni  .,1  Ih.'  i,.M  ,,ii.l  W  .|„k.--,  I),.,-  M.itr  I,,,  .,1-t- 
...nt.iiiu.l  11,  ,'.  ,!.,uhi  in.u  u.-ll  hi-  .•nifM.tn..-.l  ,,,  i,,  „lu-th.-r  1  ii.  h.l  ■■.m-  „u 
...nMiu.  I...n   m   in.   h....k  . '//  I >iv,s,.~,,..      I  h,-  |„„l.l.  ,„  ,  .,„   1,..   ,„U,.,1  „.,h,„il  thr 

■'"';'   ' '^,^'"'  il"'  /""■"'•'  ^iml  l)y  iiK'.iM,,,f  11.  ;,,,,.lii.  I4..nlv.  ,.,  m,h,.,n-,l 

111  III.-  ii-\;  .li...-..-. 

III.   .i|.|.i..|.ii.it:..ii..l  -h.-Miii,  lur.J.u',,     ,/./..-.■,  »/,,.//.  hv|..-i  I,.,!.,   ,;.     -.In-   ;,ii,l 

<-ih|.M-    ,-.,„/»,^  ,,;..,/    !,,  ,,,„„    -,.,  i,.,n,  U.I,  ii,~t   inn,.,lii,  ,-,1   I,.,    .\|,.,;;.,nrii,    ,, 

Ij.V"''"'^"V   ■"   '■""   ''''~^'  ''"'  '"i''l'i'i"-"'-'l  i.i..|n-rtiL--  iil'.iirvc,  .,;   -I, It.  a   l,v   hill 
lhi~  tiin.lini.-ni.il  pr..|..-ity  i.  the -i-..iiutn.  ..1  <-.i.in  ,i!,nt  ..t  th.-  (..hum. in  ,-.m,.i.,n 
r.-t..-rrL-.l  t..  am  .li.uiu-i.i  ..I  il„-  c.ni.   ..n.l  mk-  i.uvfiil  at  ii,  .-.ui.-mits  a-,    in   •l-ih  r  ,1 
.il)li.|.i.-    .i\.  ~.      \I,,R-  paiii.  uhir^  III  thi.  .  ..iiiic.  tii.ii  ,ir.-  -u.-n  hi   lie  nh 

Ih.-  t.  iin.  ").ai.,h,,h-.-  •■hM,r,h..h,  .,,.,1  ■■,■11, |„,;.  ii.tr.;.iu.  .-.I  l.v  Kl.,:,  |,a 
th,-  till.-.-  iiMin  .liM,i.,n>  .It  (;.,,„„•,,>,  ,„.-  .,p|„,,„natr  t..  m -i.ni-  in  »h.,|i  a 
MKii^ht   aiij,    ...luaU.  uN..,.K  an.l  f.ilU   .h..it    .,t   iho  ,,n^h-  sim,  .,f  a„v  mangle. 

u.  w  \.  i-K\NKi  \n:..  liu-H,.,  /:..../,,,  /..„,/,,/-,  /,/,;.,,,,/,  .,,//,„ ( ,;„,-,„, ,,r„,, 

/.M,, //<;;.'//.,.',,///../,  ,V,-,,/,/  /■,,,,-/,,    /i„„/,./-/,,,.,(ainhr,.U,-.    .,,,;    ,,    ,  • , 

'  U.up.  kf  h.Tc  r.-n,,irkM  "  KM.U-ntly  if  /  .hn.i-.o  Uu-  l.-i.^ih'..|  ilic  imc-  to 
uhi.h  til,.-  r,,t..i,.^lL-  l^  I.,  h,'  ,,ppli,,|,  I',, ,!,!,.,„   i.v  ,,,,„ij.  |„„,,!,i,:„!„.|i 

.;/;.."■<  \[J . 

TliL-n  It   ,/  Ir-  i..k,-n  ...  .;/.'„iu-  .,f  ihp  l»,,  -.h-,  ..f  ,h,.  ^,v.,-n  re.-taiu!.-.  rclali-..  :y  f. 

It    I-   pii.h.ihlx    th,.-  .l,:ii.,ii,!i  11I..11   ..f  Ih:-    uhi.  h   u.i. 


till-  .ithi-r  .-iih-.  .  /(.  t,- 


./A 


itivcn    n  nil'  llll^■.|li-   p.n'i.in  .it  ilu-  tt-\i.  ' 


l./A  -  .i.y./.^>..Ur.U-  ,.Ml„-  pr..l,l,Mi  i,i.,t,n,l  .,  ^,',,i,i,!i„  Miiu- 
li.m  .,  la-  c.juati.in  ,n  -  .-=  ,.^  (iti,-,,l:n^.-,-  p.  ,5  .ccm.  t„  hai.-  uuiti- 
ini-,,.',  ihi-  rn.'.inin^'  .,1  tin,  pi,,l,|,,„.  1|,.  ,l„„,^l„,  apiMrt-i.tlv.  th.l  ,t  «,,, 
t'i|uu.il.-ni   |..   \.    \i,,  l.niiii.i.  .,1'  ihi-   h:.„:.„t. 


'■•■     K.    .S|\l-,i\.    /,/,;//.///.    ,,'/.,■/, 


■./•  ii'iith  .,,1.  I-;, I  nli-.ii-h,  \;.j^.  |,p.  535-.,. 

■t  — - 


5-      l-.l'llh-    liiMii,    M\    |i|\  l-K  iN>    (  )|     IIMkl-^     III    [\>)    i'j 

lo.i|.|ily  .1   111  I  iiii;lc  wliicli  ^ii.ill  lie  ijiiil  tn  ,i  ^uiri  s'l'iirc.  tn  a  nlvcn 
"tr.iii^hi  litu  .  ililii  u-iit  li\    I  M|ii  irc     l)iit  the  KiMii  ^'|!l.lr.■  mi:^l   ti.it  In-  LiroiliT 

•I'I'i   th.lt    lip  Ml  t'lr  ll  ill  ,.l  tiu    ^H.  II  lilKv 


lliscct  ./A  m  /',  .111.1  11  the  -.|.nr,  .,ii  .//M.e  c.iuil  I.,  llic  -inn'  nn /., 
till' tliiii-  ruiiiin-il  IS  il..iu'.  |:iit  ll  II  1„,  not  (.-.jiLiI  t..  It.  .//)iiiu»i  l.c  ^;rcati.T 
th.iii  /'  .11  (  online  t.)  llir  .ictiiiiiin.ili..ii.  Ili.-n  ,li.,,v  /W  p.  i|n-n.li.iil.ir  t.)  .■//>' 
.111.1  .'|ii.il  to  /',  r  .1,,,,,  ,;/,„,  X  .n  thai  OX  />/;(.,r  •„,  .  .ii„|  uith  ()  a. 
'  uitr^'  .iiiil  r.iiluN  ('.\'iliM  ril.c  ,1  1  11.  \c  i  irtiiu  /'/>'  m  /. 

I  lull  /A  I.. I   u  Is  I, Mill, I,  .mil  tii,[,  hue  llii.-  n  iiircil  tl.  t.m-l.-  ,///. 

I'.ir  til.  ic.  I.iiijlc  .//.  /A  in-t-lur  with  .lie  s.|;i.iil  i.n  /'/  n  ..■  |i|,il  to  the 
s'l  i.irt  on  /'A,  I  ..    .1 

i.e.  to  the  -■  jii.iie  on  r '/. 

i.e.  to  the  --'i  i.ires  on  (./'.  /'/.  '  |.   ^-  I 

W  lirn.e  the  re(  t.tngle  ,■//. /A  i^  i^i  i.il  to  th,    >.|  i.ne  on  (U>. 

UlkUhite  the  re.rinyl.  .///  ,,i,i,U  the  given  .  jii  ,ie  upoii  /'  (i.e.  tlie 
re.;.ni,.;le  .7A../(  i  ,,n.l  h..-  1  eeii  .ipphe.l  t.i  the  yiveii  >\uu-Ul  line  .•//>', 
il.-ti.  lent   l.v   the  >.|iiire   //A 


Pudl'i  .>l  IIiiN     19. 

40.      "  '/,!  iliiuii  a  x'<<-"  /r/(i//x/i'  tii/o  /uu>  t(//iti/ f^ar/s  /:y  </ 
////<■  .-.■///, ///(/.s.vc.v  //in>!ij^//  a  f^oiiit  ^itnaUii  in  the  ntUihu-  of' tlu- 


triaucli. 


.collar. 


!'•   '  ' 


K). 


l!  !~  11. .1  ir.  ilic  in. mil.  i  ..f  l.ii,  1  .1  :,,  i,,ke  .i,,..iiiu  ..I'  the  tu.,  ■-..|iiii,.n.  loniu! 
I.\   ...n-:,l,-i!ii.;    /   ,.,-  ;v,ll  .,.  xT.  (Uteinniudl.v  the  ciieie  with  lOiito-  O. 

Allli..ii.uli  I..  .111  ,1.1...  ...ii~tiii,!i.)nl"..r  j'n.l.l.-iii  |,,is  i.lenti.  al  uilli  ll,.,t,,t'  In,  lid 

"ll..  'iMk.  ~ii-.,..(  lT.,!.|,in  1;-,  !.e..!i.irit()<ii.e.  iiois.-i-in  m  ha\  e  an\  u  lu  i,   |..iimii,itr(! 

''"'";   '^       "'■  I'li^   h.n,-  .  ..iiMileicI  It  Mitfi.  icnilv  i>livi.iu>  from   \\    ',-:    ..rfroni 

11.  ;  .111.1  11,  '1.  Ill  «huli  he  ^.ves  the  riuiu.-i.itioii.  Ill  th.  .-..i  Iv  p.i^e-  1;  10  „|  hi> 
I  r,uti„H„;.i,!,tn.,.::  he  .il...  ..iiiM.l.t,  p.  ^o  th,-  1.,.,!.  .,| ',,  ..-Mihiu  MU.ulralic 
.•,|u..n.m.  ,M     -  H-^   ./:  CAM.,,,,  i:.,!,  .„„^,n....  u,.  v,.  Init  .loe-  ii,,t'  ,ue  11.  14 

<    .      ,.:.,.;,,,!:,.,   .!/,/,•;„;,;.•.■.    ;.       ;   ,    x.'fi,-    T.,    Vili.    I  yj  .    .11, it  ais.l   Ix.    ^43. 


.,0| 


l'k(  il'd-I  I  h  l\■^     I-;    ,., 


'I.it  till    ■A\>'i\  iri.m-l-'  l.r  .//.7  ,  ,m,I  tlir-[\.'i)  [mint  in 
till-  iiiti|-i(ir  nl  this  tri.iii'^li'.  /'. 

It  is  ri(|iiiri  ,|  1,1  iIiMu  ihr()iiL;li 
/>  a  str.ii'^ht  l:ii-'  wU'uU  .li\  iijcs 
till'  tri.iii-l.-  .  //>'(  '  into  tui)  .(lu.il 
p.irts, 

I  »r.i\\  truiii  ihr  [Kpiiit  /'  ,,  lin<- 
par.ill.  1  In  ill.  liiir  /)'(  ,  .IS  /'/:". 
and 

\|iply  ti>  />/:  A  ici  tan-lr  ciumI 
t"  Half  .i|    til''  p-i  t  iii-Ii-  .//)'.  A't  . 

SUtll   ,is 

■\l'l>I\        to       thr       line        /■/)'      ,1 

l)arai,.|(.u;ram   .•,|ii,,l   to  the   nn  t,iii-|.-   /.'/".  /,7:"  ami  drt'ic'   in 
•t  ■'  '''I"'"-''     •  |l'r(,i..   IN) 

I. ft   till'  rict,inL;l(:  a])|iliiMl   In- 

/.//.  ///•(  //;-///).///■    rn  .iiii\. 

1  )ra\v  till    liiir  IIP  ,111(1  |ir.)ilii.  ;•  it  to  /.. 

I  h»-ii   iliis   Is   the   line-   rr.|iiin(!  ,iii.l  the  trian-lc  ./A'C  is 
divided    into   two  ciiual    parts   1 1  HZ  and    ///C.L 

/hnio,i>/ni/,\>ii.      'lh(-   nctaii-Ic    /'/>'./)'/;"   is  ((lual  to  the 
rcctaii-lr    /'//.///;,   whcncr  it   tul|.,ws  that 

/>'  '/■ :   77/  Jin  ;  /;/:■  ; 

then  ,/i:iiU  ii,lo  "         l/;  :  /.'//  /;//  ;  ///.'. 

But  /,'//:  ///;  /;/:  /;  /  >  ;  ^vi.  2J 

thcn-r,.rc  77/:  />'//-  HZ  .  /;/'. 

C()iisr(|iHiuly  ihr  nctaii-lr  //,'.  /-J)  is  equal  to  the  n.-ctan.ule 
/>'//.  /.'Z.  llut  the  rectangle  I'li.JiP  is  e<|iial  to  halt"  the 
rectan-l<-   .//>'.  A'c   :  and 

/.'//  .  liZ  :.//,".  /,Y  •  --      IlliZ  :      .//,'(  '  -, 


'        111.-   <  ."^1' -l""i<l:ii:-;    -cnifiv  f   111   l.ii.ii.ircl.)  i,     p.    i  i  ;,   11.    1 1;    r    .■■!;,    ,.!.■ 
liiU'f  ,-.-   .ii.phi.ilji,   p.ir.iiiln^r.iii.uiii   i1iIh:h.-ii-.    \\^u\.\    tcti.i^on.i.   .i.i.i.l    s|t    ,   ■    ,' 
buperlii  ic>  :,■     ill   i^-:.  ■ 

'"■  ■•  l.ifiiuiil--.    Itook  V.   dctiiulioii  I'.         W.K-IJ.  kf  .        tin-,   i,  (Irilniin.n    i- 
UK.Uii,  i  iu    i'ntiUiii  i'uH'ks  ,'J  hUiliit  s  l.Uiiu  nil,  li,  i  ;;. 


54    i:l'(;i.ii)s  i;o(»k  on   ihxi^ions  oi-   ii(;rKi:s  iii    [40-41 

since  the  aiii^lc  />'  is  coinmnn        l"'i;;  trian^^lc   IIIIZ  is,  then, 
half  the   triani^lc   .  \liC. 

I'hcritnrc  thi:  triaii'^lf  .l/iC  is  divitlcd  into  luo  uqual 
parts   /;///  ami   .I///L. 

\\,  ill  a|j|)l\in^'  III  7/1  a  |iaralIcloL;rain  f(]ual  t(j  the 
n-itanL;Ic  / />' .  A/;  a  'I  ol  uliii  h  the  coniplcniciu  is  a  stiuare, 
\\i-  cliiaiii  the  rt-ctauL^lc  .1/1.. IV'".  \vc  ina\  iliin<instrat<'  in 
an  ana!(iL;<ais  manner,  l)y  dr.iw  in^,'  llie  line  .  //•*  .mil  proloni^in;^ 
it  to  A',  that  the  triani^le  .///A'  is  one-half  of  the  trianj^do 
.  I /)i.      Anil  this  is  wli.u  w.is  r'   juirei-l  In  Ix;  ileninnslr.iKHJ." 


l"i,i.i..srriMN   20. 

41.  "  /<>  lilt  oil  a  iiiiinii  f)-iu  licit  front  a  i:,h\'it  tnaiio^lc 
l>y  a  /iitc  (//(tuwt  /rout  a  i^iictt  /•oiit/  .siltiaUd  iit  titc  intcnor  0/ 
the  tyiait;.;!i\'     |  Leonanlo  id,  p.   121,  11.   12.] 

■•  Let  .//)'("  lie  the  :_;i\iii  tri,mu;le  and  /)  the  L;ive'n  point 
in  the  interinr  ol  the  triaiiL^h-. 
It  is  reiiuired  to  pass  ihrouj^h 
the  ]iiiint  />  a  strait^ht  line- 
whiilunts  oil  a  cert.iin  iV.u  tion 
of  the  lri,inL;le  .  //>'(.", 

"  I  ,et  the  icrt.iin  Iraetinn 
he  one-third.  1  )ra\\  from  the 
point  /'  a  line  paralli'l  to  the 
hue  />'(',  .is  />/;",  and  .ipph 
to  /V:"  a  reetanLjle  ei|ua!  to 
one-tliird  ol  the  rei;t.inL;le 
.1/1.  /IC.       Let  this  I.,- 


/I/ .  /;■/> 


J1Z  = 


.1/1 .  /It 


'"■'  "  In  iilli' r  u.ii.U  whip.  //  ...in.  ulc,  ui-li  ./,  Tlv^  i:in  only  ln'  the  c;i-.e 
uliiii  /'  1^  ^ilM.iti.l  .m  llu-  line  whi.  h  piiii-.  ./  to  ilu  nihiilir  ol  the  h\\-<<:  II C' 
W  or|i.  k..-  Il  / 1  \\  II.'  ii  till-  .  iniir  1  I  L;r.i\  ity  of  ih.'  tri.jii;!!.'.  tliro  liiic^  .oiild  be 
ill. mil  iliioii-h  /icluiilin^  iIr-  II '.uvr  iiilo  tuo  i-i|ii.il  p.iits.  As  mlr.nlii.tory  ID 
Ills  I'll. p.  ;.  I.ion.uilo  |iio\..l  ih.ii  the  im  ili.iii>  ol"  ,i  tri.in.:;lc  nint  in  .i  point,  and 
liisrit  line  .ino:!ii  r  i  .uliv  kii.,.  ii  lo  .\n  liininl. ■>'"",  !i.it  no  loiiijik-to.  -triLtly 
„t'oiiuini  pro.il  h.is  ionic  ijoun  lo  ii-  fioin  tlir  <'iH'iks.  I.ion.iiilo  iht-n  proves 
tli.it  il  .1  point  lie  t.iki  11  on  .iii\  one  ol  tlu-  ii".i'il:.iiis,  or  mi  oiu-  ol  lln-  infill. ms  pro- 
iliii  I'll,  the  line  t'lmii^li  tin-  |i..ini  :inil  the  i  oriesponiliiv.;  .m^ui.ir  poi.it  of  the 
ti:  in,-;U'  \\\\\  ilu'i'"   till'  til.in^li    into  tuo  (i|n.il  ji.uts.      lie    next   show-   th.lt    lines 

ii.l.  -      1,1  I     [i.l       .11      ,.    L  S    y,\     .1    i.  I    111-,  It      .111-1     .lit)      pom  I     U  I  Lit  111    lun    '111    OIIL-    oi     lilt.'     1111,1.11.111!.., 


41  -4^ 


rk<  il'i  iSI  II(  iN>     u,   :\ 


'1  hen  ;i|)]>!y  to  Z/>  ,i  r(ct.in'_;lt.'  ciiual  to  the  ri'ctaiv^lc  /-YA' .  />'/:" 
and  lU'ticicnt  li\-  a  -.(iiiarc  |  I'rop.  i  S.  ]  Let  the  nrtan^Ie 
a[)|)lietl  l)e   the   rectanL^le 

/.'// .  //z ;  ( z/;  -  //z  I  ///  -  //>' .  />•/■:  \. 

1  )r,iu-  th(j  Hue  ///)  ami   priHhuf   it   to    /". 

"  (  )n  ])i'oce((]iii:_;  as  al'ovi-  \\c  iiia\'  iliinoii-^tratc  thai  thr 
trianglr  ///"/»'  is  oik'  thii'il  of  th''  triaiiL;le  .//>'(:  .md  hy 
means  ot  an  .in.ilo;^r(jii>,  eonstriiction  to  this  we  ina\  ili\'i(.le 
tlu;    triangle    in   any    ratio.      Hut    tlii^   is    what    it    is   re  (|uire<l 

to     (\l)"'  .  ' 


ri;M|.,,.iiioN    21. 

42.  '  (I'/rci/  llu-  four  liiics  .1.  />',  C'.  P  and  that  the 
prodiitt  of  .  I  ai!(/  P  i>  L^rca/cr  than  thcprot/iut  (>/  l>  and  L  ; 
I  sax  that  th<-  ratio  0/   .  I  tu  /'>  :.<i//  l>c  i^J-iati  r  than  the  ratio 

of  C  top'":' 


«ill  iliviilf  the  :.;i\cn  tn.iiij^lf  intu  ti;.in;:lc^  ulm-c  ,irc,i>  arc  ci' h  i  ulu'i  _;rc'aliT 
than  (ir  loss  tlian  the  an  a  of  hallOf  I  hi;  iti, filial  ;i  ;,in.;li;.  Ihi^-  Icail-  l.coiiaiili)  to 
the  ( on^idLiatiiiii  ul  tlie  prublcin.  tn  ilia\i  ihn-.i^h  ,i  pmnt.  wilh;ii  a  tiian^lo  ami 
tint  on  line  (if  the  median.',  a  line  uhnii  r. /,/  Ipi^ei  t  ihe  atea  n|"  the  tiian^le. 
Km  lnl,  l'rii|i.   IV. 

Tlie   l.i.-t    |)ara>;ia|ili   nf   l-.ui  1  cf..    |iiiiiil.    as    it   ha-,   i  nnie   down    to   r,.'   tlu.ui.uli 

ihian  .'CHii'ies,  iloes  not  lin,^  tiiie.  .ml  it  ua^  not  in  the  laulidi.in  in. inner  to 
i.iisidev  spec  lal  i  .i-.eT. 

.■\t"t(  r  Leon  n  'os  proof  of  I'ropo-i!:  Ti   !■(.  a  num.  ri'  .d  es.iniple  i^  ,.4i\<n. 

""  l.eonar>;  _ive>  the  detaiN  of  the  pioc.t  for  the  i  a>e  ol  one  third  and  docs 
not  refer  to  .iii\  odicr  frai  tion.  It,  Iiovm  .er,  tiie  "  c  crt.iin  fr.M  lion  "eie  tlie  latio 
of  the  len'.;thT  of  tun  .^iv  en  line-.  ///  :  it.  «e  ■  oind  ic.iilih  i  oiistiih  t  ii  re  !,in:-:le  e'|u.il 

to        ,.//.'.  /.'(',  .md  thill  tind  the  re  t.m^ie  /.y . /. /' eoual  to  it.     'I  he-  re-i  of   ihe 
'/ 

(on-trtiction  is  the  s.mie  as  ;_;i\en  ,il)o\e. 

.Xetordni^  to  the  eondilion-  -et  foitli  in  I'lopn-iiiori  i;-;.  tin  re  uill  lie  tuo, 
one,  or  no  solutions  of  riopo.-i!if ms  icj  .mii  Jo.  l,.,,n,iido  ioi,.idir>  oiiK  the 
ICiu  lidean  I  .i.,es.      (7,  note.,  f04  and   ro". 

The  CISC  uhi-re  tliere  i~  no  .-crhuion  ni  i\  lie  rcadiK  indi''.ited.  Suppose,  \n  the 
alio\c  fi;;iirc.  th.il  /■'/•.  /. //.  tlieii  ol  ,ii!  tr;.in..;li-  l^riniil  by  line-  di.ivvii  tliion^h 
/'  to  meet  .//.'and  />'(',  the  tri.mjle  Hi'  I  has  lie-  miniinuui  .nei.  I.imiv  -hiiun 
synthetically  ,is  m  1 ).  L  k  t--u  I  I  I  ,  .  //;  l:i,  iiu  nl-irv  1  >;,ifi\i'  .'«  ///,■  '/, ,  .7/,  liu<i!  aii,i 
.Mi^thliiiiil  />r,  ,  .\/!^,itii  >i\  ■•/  M,n:i:ri  ^i)t,i  M  !i:iii;,i.  .Second  ednion,  Cainlind^;o, 
1817,  (ip  13  I  "■  Siinil.ir  minimiini  tri.ni.:.;le-  iii.u  he  found  In  ■  oinii-rn,,!!  u  itli  die 
p.iii-  I'f  sides  .//>'../(  ',ind  .  /( '.  ( '/•'.  Su|ipo-c  thai  iie'thei  of  the-e  tnin^ile-  i~  less 
tli.m  the  tri.m^lc  ///.'/'.      I'hen  if 

A///.'/:  A.;/;-     ■/..■    •, 

the  solutuin  of  the  prohlciii  is  iiiipo--iiile. 

'"  I'liis  and  the  next  tour  auxih.iry  propo~it;oii-  lor  uluih  I  sLipph  po--il)l(. 
proofs,  seem  to  be  neither  forni.dh  statul  nor  poncd  In  la on.irdo.  .\t  le,i-i  -oine 
of  the  results  ,ire  ne\ertheiess  .isMiiiicd  in  his  dis,  iis-iou  ol  Iai(|id-  liter  proiiosi- 
,,,..,^      ,.    „  ..   ^i,  ,n   i.,«,..„tK    \ni,,.,,..i,   .1 ,,i..r., , 


5^^        ll'f.ll)>    U()i>K    (i\    hI\l>I()N->    (i|-    IKilkl.s     III       [4, 
(lucii  .1  .  />      /;.  (\       I  ,,  |„.,vc  .1    /:      C:  /). 

I  At  the  line.  ./.  /;  Ic  ,1. !..,.,  lit  M.lc-  ul  ,1  rc(t.ui-k>;  ;iii  1  1,  t  there  he 
annther  tm  t.n.nle  uitli  si.j,.  A  |^,,i_  .,|,,n^  ./  ,,iM  si.le  ( '  .ihrnu  /).  Then 
either  .-/  N  .rcter  th.ii,  /A  ,„  /^^le.Uer  th.in  C,  l,,r  otherwise  the  re.  tannic 
•  •'  .  />  wii-.iM  iif.t  he  me  Iter  til  ,n  t!ie  r.  .  Mli^le  A.  C. 


K.xen    n,   !hr   /:7.  «,,///,,  ti.e)   .n  r  ,,,-r,,ne.|   ,.,   kr..,un  h\   An  hime.!,-,.   I't..leni.    ,,.,,1 

.■\|lClllri!n,i-. 

'"''""''''''■■,"     \i'l"in.Mr,   -im   ,S|,hM.'  ..ivi  (  .hn.ler,-  II.  .^    I  h  ihei-,  cl.  I, 

;:""■  I'  '-~  ■   '■  ;^'''  '■;'■  '■  '"■  !■•  "•  w.,  p^e  :i  ,,  „,^.,i.    ,s,^.  ,,!„,  ].m„,„^- 


My 


I      ll.l  U.„  ->.,.,/„.«   ,.;,,/„;;,,,,■.„.  Ih,n„:,„-,  , .S:v,  |,.  ., ;  t.      K...  a   |, ,ie  ,.i,,,li 

■at..,,,  h^  APh,n,e,e,  :„  h,-  .1/,  „;„ ,  „,w//  .,.,,„./,  ntuh.i,  ,.  pi.ulu.lh 
e.iiiu, , In, .„,  \\,„.|„kc  24.  M-e  lle.uh-  ./-,/)////,,/,,         i,S.,-|,    se 

PI'-  4;  -14  ll''>  in  ti.a  I,  i,e;;A  .i.-.)niMl  l,\  AMM.n.hM^  of  h.nno-  ,,0,, 
;i"  -•  V  l:a  :n  hi-  «,„|,  1  ,„  //,,■  .y  ,  ,  ,„,,/  /;,.,/,,„,,,  , ,/  //„,  y,,;,  ,„,,/  .!/,,,„  ,,.£ 
Ile.i'hs    r.lmon    ./-;>/,//, ///,.    ,y    .•.,;.,.,    //•      ./„.;,„/    ( ^/„  ,v.v, /, ,.    mm,„,1      |,,,: 

PI'-  .;'■:•  3'o.  •-,::.  j,si.  3;-;,,,  -,,,1  .  •     ^  j. 

A-    to    il.e    iiM-   ol    ihe    .,u\;h.,r;,     pi  ..poytioii-    in   tile    tuo    uoik,    r,.'p..yt„>,i.il 
>.!:.„  ,,iu     n,,   >::ltn,^    .Jl   .,    .y  ,••,■,  -f  A|mlloi,ui,.    we    n,u,t    leler    to    |',,,,,n,V 
■';'"'",       '    'I''"    -^l'^"!'!"!.!    '  .vY,.//,/;;......,!.    ir,|,„l,.   voh    ||,    iS--,    ,,,,    r.s!,  It" 

\\oe|„k.     ji.    •:   o.,ur   on   ,,,,    ,.,,i,  ,„,-;    \\oe,„k.-    _'4    enter,   on    ,,,,.   .„S4  -„S-  '; 

,,"!'"  ,  V'  '^  ;'"■  ■■"";"  "■"  ''''■  "'""■■  ''"'  '■"''■•'''  "''-  i'^'  -'■'«--"-nt  ,hm,l,l  he 
'" '""•   l"i    »h,'ie,i-  Ku,  ll.l-  |.io|„,>  1  Ml,-  ..tVniii  th.,t  if 

■'  :'■•;.    -..i.     .:-■  .  ■■  :•  .      ,/:,/ 
Pappii-   -hoHs  th.ii   if 

■'  ■  ''  C  •   :  'f-       I      '-'■'..:,  -,/  : 
hu:  111.  -e  i.i..p.wiiion,  ,,iv  ,i„|i,   .\\  n.K   f,,il.,u,.,l  l^'  ,,tlier-  uhich  st.ii.'  that  if 
'  :  ''  ^         ''.    ih.  n    .'■  :  .;  '.  ,/  :  ,-. 

Im  !.,-..  !,  i^nen  a  h,-  ,,f  tli,'  k,,ii..m,  i,  ■,i,,i,,li.,ii-,  .,f  the  ,ih.,\e  n.uiK  ,1  u.irks  of 
Ap.Ml..nin..  b„,.,|  „n  ih,.  ,,....,„it  .e  l'..pp„-.  IX  lef.ieii.e  t,,  ihe-e  rev.,,i,,ti,.ns 
llieu.,)  ill  uln.li  ilie.invih.ii)  pi .  ,p,.-:t).  .n,  ,,re  um-.I  ,„  ,u..:.le,|  iiuv  he  oi,M-rv  eU 
^^ '■''■"'■  ■'l"-a'h.  An.  _M  ie:i;,e.l.i  ,.,11,1. Mi. ,11  .,f  .\p,,ll,,i,ui,  >^,,rk  ./;/  (  V,///,;..  „,f 
"  .^y..  »ah  ,„ir  Mil,,,-,  t  uil.h^l  .h-  ;;,-l.,ll.  h,,ii,e  .,t  ihiM-  title,  will  lliereloiv 
supplemem  ili,-  h-t  ^^jven  iii  lii.^  .\p|„  ii,ii\ 

(/;/./.-  ,./;.^,:  /,»   A'.  /■     .,,„    ,v„.,„   .,„„.„„,,    ,„    ,,,„    ^^,,,„„      .^„^ ^       ,       , 

/,  '.,/  /V.,Y,  .•,■,,/,,  .,■,.,w,//■,^^  l.u.^., .1,1.1,  ,  r,7/,,,v;.  /',,//;;,.,;,■,  k,ipl,e|.-ll- ,i.  \1|,.,  M| 
pp.  J^. 

M,,re  ,,1  I..,,  evteiisiw  .ihi  al, 111.  ir  ,,f  .Siielli,.,\  u.iik  i,  xi^eii  iii  : 

''  '  'ir;r..,r  ^..■w.fn;  ,,:- ,  ■  .■  .;:,  „.  iih.n:  ,::..,,■  ,17;././.  ,/  h„i  irlr.u- 
!;,'iu,i:,  ,!.„;.  1:., ■,.,!, n,,i:  ,''.,/.,-./,.  ,V//,,,V,,  ,7  ,,/,,,,  /-  j/  \;  ,li,,i: 
l'.ill-.l!-.   M.l'i  .\|  |\.   |,.    -,Sj. 

.'■       (  !,r^i,^  iii,i;i,:iiili  I,..    \\   Men,,, inc.      I'.ir;,.    |(.;4.  t.mif  I,   pp.  ,S.,.,  ./.u  • 

aN.i  I'. in-,  ir.44.  '  '  I    '  ■*  ■ 

Af;>//.'nn  /•■'..■'.■  ■/.'  ..  .,'.■,//,•  ^ -/.,/;,■.  /„.r:  ,i:,.~  ,  ,    ./,,.';,,.  MS    I  ,/:,:.    rer.v 

"'-«ft<ill  .:„■..,.„,  ,i.    „,,-,.,,,,    ,p„,i  !■/■,■/,/,„>  r,.AV,v/,-.. .,/,,,„  ^--^  ,;,„f;.,    I  ,l„„nhl: 

ll.i:,,\  ...(  i\onii,.,.M|i(  ,  \  I,  pp.  s  4-  Ini  +    |,„S. 

'  /'.'  ItuJur.i,.  .lf,.,,'/..,!/,i>  r.'ii  fv>\'i  I'.  ,.■.//,/,  r.Uioiii-^  ii,,,),/,-,/! 
/.'A, •/,■/„/,,  7/  ,/;,  /•.,///.■.  //,,'/,r  f>:v  !■■  ,,/.;,.>.  /,/.':/  :,:!f  ,..;/«  b,/,.i,i-- 
.w-.,7^7/  .-,.//  //•.  ./.  /;,,  „-.,re.,.  Uerlin.  1SJ4.  p,,.  vm  +  ,|,s  +  ,),,|  " 
!•  /'e>  .l/<,'//,.nil,-  r,v  /\y^,  .:,.,/  Ihi.i:.,-  :  .,',:  V  ri:.,:i,„.,.J,„i,t  ,1c 
<.-.li.HU-  ,:,fi.;,:s  ,,//.  ,/, /«  /,../,,■///.,,/,, 7;  ,/,,  J/.,/;.y  i,/'.  r.  II  niui  mil 
An>i,.r/.„iix.n  /',::,'., 1,1  „„.i  .i,,,,,,  .hi/i.ii:^  :;r.uA,/i  .-,.//  .//,-/,,/  AVe///,7- 


4-'-43! 


I'Rdl'dSI  I  loNS    ji 


Let  then  ./      /)'.       1.)  /'  appl)-  iIk'  rc(  tanulc-  />' .  C' and  uc  get  a  rci  t,inL;lc 

t./)     /i.e.  i  I.   14-451 

then  ./    :  />■      C  :  D.  [vii.  19] 

l!;;t  -incc  ./   ■./■, 

./  :  A     ./■  :  /.';  |v.  S] 

.-.    ./  :/,'-C-:  I).  |v.   r3l 

ij.  I.,  n. 

I':i].|i',i~  remarks  :  ( 'iinvtr-cl\  il  . 7  :  /.'  ■  C  :  J\  .1  .  /)  A' .  C.  lhc|'r.iot' 
ti)ll()u>  at  ■iiu  c. 

For.  liiul  ./   su(  h  til  It  .•/    :  /.'      (':  /) ; 

then  ./:/,'     ./■  :  /,'. 

■iiul./      ./.      l;ut././;     A'.C.      .-.    A.DH.C.  i,M    11. 

I*l;Ml'o>rri(iN    22. 

43.  ■■ .  ///(/  Tl'/zc;/  the  prmhict  of  .  I  and  D  i<  lc<>  than  the 
product  of  /.'  and  C.  thai  the  ratio  of  A  to  /.'  i>  Aw  than  the 
ratio  of  L   to  />.  " 


!>>■  11:  .;.  /»/,  ./.;^v,'.,.KnK-rfcl(l,  i,S:;...|i[).  \H- 154  +  5  pi. 

/'.■  .\f'.'i:,iuii^  rv//  /',;;:,•,(  :w,i  HiiJur-.Kin  K.iumiJuiitt.  iUu  I'.ini.li  ui  ,/.>■ 
alhii  (/,.  '/,,///,   ::.)i  A.  Khiit.r.      llallitT->ta(lt.  i8j8.  pp.  .\vi  +  1(55  +  v  pi- 

/'/,  l-nAiir  da  A/>i>/!,initis  •.ini  J',i.:.i,f,  .,,/•/,);;,■  >/,;///,  ,ut,ilvli^,k  i,  ti'-;it,-t 
:iii,l  niit  ,:ihiii  Anli.uii^,-  von  ii:,/i>\>,ii  .h/fi^ii/h/i  ■'Itnlulur  Art  -.■n..i!,;i 
:i>ii  .1/.    (/.   I, r.ii, >-.,■. ..Vi.\.r\\i.iu:\.  .\.    M.,    1834,   pp.'  «o  +  j  pi. 

(j.riii,  /n\,/i,  .Ir.i/ysii  ,n:k,illiiui  il,  ^  Apolli'iiiiis  rmi  /\i\;>i  t,;//,i  i-itii-i^, 
.^pdtii  nil,!  ,!■  l.iiiiiii.a,!,  ihl'it  tiihiii  Aii/i.iii^,-  zii  di-y  Ut^liii.  iicii  i;,iibiilct  roii: 
J'lif.  /'/  (,..;\_  /'./■lA.ci;  I.cip/ij.;.  iSj;,  p[).  \ii  +  it,j  +  <;  pi. 

.M.  I  lii~k'^  <li^covcn-il  tiiat  !>>■  inc. ins  nf  tlio  theory  of  nivoluiion  .1  >ui,.4li; 
inetlioil  of  ~()Uitiiin  i  oiilil  !«■  ippli.d  to  the  main  problem  of  the  tlmi-  b.)ol<^  of 
Apolloinu-  aljoxe  inentioncd.  1  hi^  solution  vv.i^  tirst  puhli-heil  ni  //},  .]/.,//,■■ 
iii,!//\i  ri.'.  \ol.  III.  .Nov.  |,S4,S,  pp.  201  ;o;.  Th'o  !■,  repiodnrcd  1)\  .\.  \\  u  .;.ind  ni 
hw  /I/,-  .,/■:,;■  n^  i,n  ,:,■,■,■/;.', /^/y, /■.//  .  I  ii/[:,i/,ii  iiis  diS  I  Icii  n  /'r.'f.  ('.  A.  /.i.,hi 
.lllhaii.,.  II  :,v  I'll!  .'■'-.■iiidiii^  /■.i,ii:.  iit,  11  ,/,r  litniiulri, .  Mit  J:i^,iiiinn^,  11 
e»i;ti<eii,  I-  .'i/il/i  ni, •/:/.,  i...\\.\\\v.  \-^-,.  pp.  i4,S  14.^,  ^ind  it  .ippears  ,it  ;<iiater 
lei^tli  ir,  (  ii.i-Ie^'  t'rii/,'  d,-  l,,.>ii..'t>i,  u,/,,'n,  i,r,\  I'ari-.,  1.S5J.  pp.  i\(.  2\^\  1  ed. 
iS.So,  pp.  zoz  :o4.  It  u,[,  no  doulit  Ui.ide^  who  inspired  /  V,  J:.', 111,11!-  ,i,i- 
p>;>j,;t!:!ni:,ii  I,,, 'III,/ 1  u- III  syiitlu-lisJi:!-  luiuindluii.:.  \'<'rh^!iii,;,n  -.■,■11  II.  Iliid\l. 
Leip/i^;.  iK-;  .  ••\'u-rtir  .\lj,Lhiiiii.  .\nl-.ilKn  d..-,  .\poiluiiui-..  pp.  12.S  145; 
'■>eitio  i.itiiiiii-.'   pp.    ij,S    i^.S;    ■•  sc,  lio  ^patn,  ■   p|i,    13.S    140. 

///.  ••  ///r,r  .^,,ti,>ll^."  III,-  ••  T,iii^,ii  I,  .  ■  -111,1 ,,  ■•  /','a  /'ri'/lriii'  ,'!  .ip./.'inniis 
...by  .1/.  \,,n-,i:ii,i\  .Meli)oiirne,  iX'h).  Kepiiiited  from  the  Ti ,111^,1, lu^n.  ,•!  li,  h'.iyit 
.^ihit-ly  I't  \'i-J,iii,i.  |H('«- iS^i,  \'.  !■;  VI    -  lu  pi. 

///.•     v,,//       •■-III-,/!!.:,    s,,/!,'    s/:lf.'!     :ii:d    .,,,'.•.■    d.UllKllhlt-t    ,/,  .     A/>,  .'.'rllill,    //,.•'./ 

,-ii!i_,ii    : ,  iwiiidt,!!    j^ii'iiu/riH/u-n    .////C'/'.'/    ;'<'';    /•>.    :u>ii    l.iihni  inn.       I'ro^r. 
i\oiiix~l><r^  ill  d.  .\.  |)S,S2.  pp.  16+  1  pi. 

•'  feljcrdie  funf  .Aufi^aljen  di->  .\polloinu-,."  i-,>ii  I..  I',  llfhrilm^,!-.  I,ili);,li,fu 
dci  l\-niii:~  nil  .M.ilii.  u.  S,ilii>uis..  in  I  ini  .1.  />.  1SH8,  1,  21  3?;;  -W-rlLiltni^s- 
.,  h;:;;:.    y.y..  23  j;  ;  "  i  i,u  hcii-..  ioi,;i.    p|>.  id-i;. 


.S'"^    i:l(1.ii>,s  i;()()k  ox  |)ivi>I()\>  m   i  iolkks    hi  143-41 

Iriiin  the  alj.vc  jiruat'  \vc  l-viiIliiiI>  li  i\i- 

C  :  /)      .  /  ;  /.'. 

til, It    l^. 

.1   :  A      C  :  /' 
( '■in\LT-(ly,  .1- ,i!)u\<.-.  il  ./  :  /.' ■    C  :  />,      .1.  />'      ('.  /). 

It  1^  riMll\  this  Kiiivtr-L-,  .Hill  not  thu  ]iHi|,..sitinii,  whicli  I'licliil  i^cs  in 
i'ro|.ii-ili.in  j'l  I'lotlu^  iviiiirk^  ([m;:c  jo;)  tli.it  the  cimvcr^c^  n(  \'.uc\'\A\ 
l.liiiKdt^.  I.  ^:;.  ^f),  ;\h()ut  parallcliif^nuii-.  .ui-  hiiulm.lss  irv  •'Kcciusc  il  i>  en-'. 
t(j  --L't-  til, It  li.L-  Mi'.llioil  wo;ilil  lo  tlic  -mih:  ,ind  lhci<.fci;c  ti.c-  rc.icic-r  iii.iy 
proiarly  l,c  Ifit  In  |)ri)\c  tlicm  tnr  liiiijsclt.  No  ddlllit  ^iinil.ii  cnilncnt  w 
lu-tlli.iMe   I'trc. 


I'i;m1'ii.sI  I  |(iN    23. 

44.      ■■  Ciiici!  any  Z'nU)  .</;•(?/;•///  //a^  .^  ii/n/  on  !//i.<i  /n/i's  tiic 
pi>iiil>  .1.   /)',  ami  IKJi  :  aii.i  ht  h'lc  ratio  of  .1/!  to  liC  he 


C 

H— 


A 

H 


I- 


[SV] 

— I — 


— I- 


i^rcato)-  that!  tlii  ratio  0/  PJi  :  11/ :  /  uiv  that  dividfiido  the 
ratio  of  .IC  to   C/>'  loill  he  'greater  titan  the  rat.'O  of    />/  to 

zj-r 


'■i^'-ii  A  I! :  AT    ni: ;  /;/. 

■'"  l""^i'  AC     C/1     11/.  .  //■.. 

'In  .//.■,  AC,  /)/:  luKJ  ,T  fouun  |ir  .|M)ni'  iial  E  IV. 


rrom  1  :  ) 
siiirc 


\I.   12] 

'  T) 


A/!:j'c    ni::i:\\:     

.//.' ;  AC    ni' :  /;/; 

..  nr.  :  i:\v   /)/-.  :  /■;/. 

,-.  Eir   r./. 

AC  :  c/1      /)ir  :    117:  :    

/>^r   /)/.  /)ir :  11/     ]•>/..  WE. 

.-.    AC  .  en     I)/.:   WE. 
HE     /.E :    :.   IV  ;  //A      ')/:  //.;. 

.',    AC  .  CI'      l>/:  /.E.       In. in  u>  ai  .1  ^^v.  17] 

'.  I..  IP, 


L^-  '.5] 
[v.  S] 

[V.  8] 

jv.  S] 
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45.  ".Iit(/  III  ,111  ixatt/v  iiiia/oi;oiii  iiiaiiiur  I  mv  llmt 
i^'lwn  tlic  ratio  of  AC  to  ("/>'  i<  i^rcatc-  than  the  ratio  'of  PZ 
to  Zli,  10c  shall  have  CMin[)C)ntMi(lo"-'  the  ratio  of  .Hi  to  HC  is 
Xnatir  than  the  ratio  of  Pl\  to  JiZ." 

C'ivcn  .IC  :  C/i      />/.:  ZE. 

I'o  prove  .//>'  :  /.'C'      t)K  ;  /■'/. 

Determine   //',  as  betV/re.  ^ii(  h  ih.it 

.1/1   J !c    j)/:./:n: 

'I'hen  .iC     C/1     DW .   117-:. 

:.   /'//■;   117-      /)/  :  /.!■: (I) 

\(iH  either  /;//'     K/vxEll'     R/.. 

\{  E\V     /:/,  DW     n/.  .ind 


S(i  niiK  h  the  more  1- 
which  i.on!r.idiri>  1  r ), 


lint 


and 


/)U' :  /■: ii'  n/. :  /;/ 

.-.    EW  E/.. 

All  :  liC  DE  ■  EU\ 

J>E  ■  Ell-  DE  :  /■;/: 

.     .//.■  :  EC  DE  :  E/.. 


'7] 


[V.  SJ 
(v.  Si 


[V.  S] 


I'i;MiM>i  ri(i\  25. 
46.      "Suppose  a'^aiu  that  the   ratio  of  Aly    to  BC  leere 


B 

h- 


C 

— t— 


e: 


less   than  the    ratio  of  DB  to  F.Z :    (lividciulo  the   ratio  of 
AC  to   C/i  z.'i//  lie  /ess  than  the   ratio  of  /U:    to  Z/:' . 

"-  "  Klemrnts,  liook  v,  (Irtlniium  1;'  Wdoprke  .  Ihi^,  i^  ilitiimion  i;  in 
Hkath.    /■//■■    /Viii/rrn  /!,W-f  ,n  Eiidids    Elntu-nts.   11.    135. 

'"  Tlie  aiixihary  i)ro|)<)-iiions  .ire  iiitroiliueii,  ;i|)|)arcMUly,' to  assist  in  rendering', 
with  fauhlcbs  lii^ic.  the  rcniarkahle  prool  nf  l'r<)|i..-.ititm  2'),'  In  this  |)r()of  it  «ill  he 
observed  that  we  are  referred  hark  to  I'mpo^ition  J  I.  to  the  lonvirM  of  Proposition 
22  and  to  Proposition  25  only,  althoiij,'h  2  ;  i>  really  the  ^.iine  as  25.      Put  no  siep 

in  l!ie  rea-.onin;'  ll.lS  led  !o    ('::;■•.;..,;?:;;:•.    ^'  TtK.-  -..^  -.-r-s-.-.-.f-i, -ri-    '.-!--.-   \.    -   it   1... 

introduced.'      "  '  {i'ontinufd  O'ecrUaf. 


bo    i.L(  i.iDs  nooK  OS  luviMoNs  oi    ii(;lri;s    m  [46^,7 

Ju^t  ,is  ihv  |,ro(,f  ot'  l'rii|,oMii,,ii  jj  w.i^  (ontjincd  in  th:it  for  I'ro|)Os.- 
tion  -M,  >.■  iKtt  ,  the  iinKil"  roniird  i>  coiitaiiicil  iti  the  prool  of  ['ropoMtiun  ;  ]. 
SitnihirK  thr  ci.iUi  r-.-  >.|  l'ro|>oNition  25  How,  niii  of  j 4, 

I'Kii|d>l Til  iN     26. 

47.  ••  /,)  ilividf  a  i^iviti  hiaiii^/c  htto  /m>  cjital  parls  l>v 
a  line  ,/rii:.ii  from  a  ghcii  poiit/  .\i)iia/ii^  out.Mdt  the  /ruuio/c'" 

[  l.con.inld  4.  |).    1  10,  11.    ^5    j;b.  ) 

I.'t  the  iri.uii^lr  ])(•  a/i^  ami  //the  pdim  oiHsidt-. 

join  (/(/and  li-t  <?,/  meet  /;;>-  in  c.  It  />i=ix.  what  was 
HMiniri^'d  is  dnnc  I'or  the  triangles  a/'c.  (it<;  \>r\\v^  on  f(|iial 
li;is<:s  and  ol  the  samr  ahitudi;  arc  (([iial  in  area. 

r>ut  il  i>i  ])(■  not  i'(|ual  to  (,■;,  let  it  Ix-  ^.^n-ati-r.  and  draw 
through  (/,  [larallcl  to  /^-.  a  line  uicetinLj  cif'  produced  in  ;. 

Since  '''^'  ^  'Jx- 

area  d// .  be    ■  ,',  area  ab  .  />■;■ : 
much   more  then   is 

area  (//' .  u/  -■  '.area  nb  .  /'.•, 


Now  tak( 


then 
and 


area  //' .  :i/=  \  area  <?/-  .  /;;■ 
ari:a  ub  .  be    ■  are.i  /// .  :,/, 
-1/  :  be  ^  b(i  :  /'/  ■  '. 


\CY.  vu.   ,;] 
since  :</  >  be. 


[I'rop.  :;  i  or 


lo  .in-uii  ihi,  ,|m  -.ti,,,!.  1ft  11^  iii-iRM  t  the  .iumIi.ha  prnpuMtiMn-  muri-  (  io^ilv 
In  a  -in-e  l'rnp,„iti,m,  2\  ,,ii,l  jj  -„  to^.-lur:  H  ,/,/^  /,,  ilun  ,,:/--,,'/. 
.So  al-M  f,,i  l'iop,,~iii,,ii^  23  .,11(1  ;;  :  If  ,(:/.-,  : ,/.  tlien  .'-/':/'  i  c  -  U  J 
I'rDpoMiic.ii  :4  I,  I,,, IK  ilu-  KinvdM-cf  j^  :  ||  ,,  ;  J.-..  ,  : ,/,  ,]„.n  ,1  +  />■/,>  t  +,/ :  ,/ 
Hiul  Kiidui  -nil,  .mntlur  prnp.witiun  :  I(  /:/..:,  :,/tlicn  ,(+/•/'<-,  +,/',/ 
«(■  -Ih.iiUI  ll.,^,•  iu.l  lu,,  -n,iii..  ,,!  p, ,,p,,Mti..i,,  z\.  11.  ,nul  2?.  ::;  «,th  tlitir 
'"""■'"•■•■  ^""  '!"•  '"n^ci-cs  „|  ji  .,ii,|  22  ,,i.-  (A.c-ilm.jlv  LM.ioiit  in  both 
-rit.iiKii!  and  p,,M,t.  Km  ijii.  ,  .,n  h.inlly  1.,-  -.,i,l  ,,f  tliVpioni  ,,f  24,  the 
((iimi-.'  nl  2l  I  !)(  .  MiiMiNci.l  :;,  li.i\in-  ln-cn  -ucii  llic  fi  iniml.ition  of  the  state- 
niiiu  .iimI  pi.,nt  ot  ilic  coiuiT-.,-  lit  :;  i>  (,ln„,u>  ,,n,l  uiint.  e^-•lr^  to  -tatc.  ac ,  oni- 
'"■-  '"  -I"'''!-  I'leaN  .1.  .\.i.  4;,  .  It  ,i,)^h,  il„u.t..rc  m-.-h,  ih'at  I'roposiii.m  M 
l^  nicrcly    ■ucn  L.  .  ,,iiipl,tf  u  hat  i:.  not  .ih.vclli.r  ohv:ou..  in  ,  ,miu-(  t'on  uith  the 

st.Ui-iiunt  ot   tiu-   I prop(o,i„,„,   j,  ,„ut  :.-.  j;,ni.i  2;.  an. I  their  .oiuerse-.      I„ 

I  appii-  <li- u-Mon  M.Mie  Mippon  i^  i^iven  to  ilii^Miu.  vn,e  I'lopo-ituiii-  -I  .md  '' 
.111.1  (oTueiM-^  .ire  tie.ite,!  .i^  a  -mi^le  |)ropn~iti,.n  ;  I'm, po, Hon-  J-,.  ;;  ,1.  .molliei 
pi-opo-ition.  uhile  ihe  .  oiuei-cs  ol  j;,  ami  2;;  are  ile.ilt  uitli  vep.iiaielv; 

Ihe  iiM.ie  iiidli.ilile  expl.in.itioii  is,  ho.vever.  lh.it  I'rop.isiiions  .' ;  .md  24  were 
Kiveii  l.\  Ku,  lal  her.nise  the>  ueic  mees.s.iiv  Toi  the  iIim  ii^-ion  ot'otiicr  i  .i^es  of 
1  n.po-itioii  .•(.  .i-Miann-  th.it  the  lii-t  e.iM'  ot  1..  onanlo  u.i,  tli.it  ^nen  bv  Kik  lid 
lor  It  «.i-  not  hi-  in.mneitcM.mMder  dittVient  (  ,i-e-.  Indeed  if  uet.ike  A 'ic--  thaii 
.V^-  in  Ilu  lust  p.iit  ,,l  Leoii.iido\  d;-,  ,1,-1,,,,  ex.mlv  rroi)o-iti,,ii^  ;;  .nul  u  ue 
neie--.it\.  '  -  ""' 

1  aen;..;-^  ::<:.!.  ,,ini  il  e<  be  iiie.i-uied  .lioiv;  it,  t  \\\i\  fiil  betuecn  !>  and  <i. 


47l  l'R<M'(t>!  IIONS    25-26  6  I 

But  -.d  ■.l>c=~.a  -.ixb,  ["vi.  4] 

.■.    '.l>:lhx^:ai:il>\  [v.   13  and  Pro]).  25] 

or  area  -.h  .  l>i <  area  Inx .  ai. 

\  Converse  of  Prop.  22] 

Apply  a  rectangle  e(iiial  in  the  reclaii<,'le  c/> .  hi  to  the  line 
In.  hut  (-■xct'edin:^  I>y  a  si|nare"  ;  that  is  to  bi  applv  a  line  such 
that  when  multiplied  l.y  it^i  jfaml  hy  /;/ the-  sum  will  l)e  etiual 
to  the  product  of  zb  and  bi ;    let  //  he  the  side  (jf  the  siju.irc' '. 

Draw  ih(;  straight  line  //•,/.      Since- 

area  ;// .  ///     /.. .  //  .  //■  =  area  /'/  .  //, 

"■  llcro  ,1^.1111  U(-  li,i\(.'  .Ill  t\i)ri--MiMi  uilli  iho  true  (.reel;  rin,  :  ■■.l(lilln^;.-ltUl 
ijukIcih  rcae  ..'V.  p.ir.ililn-ranuim  -u(Rrli,iljunil.ins  ti^ur.i  tctr.i^on.i  iniu.ik-  ^upcr- 
lii  ifi  .  zh .  in  .  />/ .  ■ 

"■•  \Vc  li,i\c  ,ern  tli.it  ;  li,  ,  l.rtucii  h  .iiul  t.  .Xnd  ^nro  it  li:i-  hc-cii  slioun  th.it 
:h.hKh.,.,ii.  u,.  11, ,u  Imm-  i:i..u  -il.lt.  If  A/>A/,  //  1,  .il^.p  ^iL-.ilcr  th:in  ;/, 
and  l>t .  Ii<,';i..ii.  rii<.rcf,,u-  !■/</■■!  .uid  /  f.ill,  between  /•  .uid  /.  lint  it  .ilso  falls 
bft«x-<n  ,/  and  /  by  rciMin  nf  llic  c  (Ui-tru.  tioii    .ilu.iys  p()>Ml)k-    uhii  h  i>  .-.died  for. 

In  In,  book  on  /UriMr),,  .■/ fir„i:i  |-.ui  bd  doci  not  formulato  the  proposition 
liL-rc  ((iKitcd.  po^-iMy  bcr,iii,f  of  if.,  similarity  to  I'ropoMtion  iS    ,ci-  imtc  roj  . 


A               c 

\ 
D 

/ 

/ 

If  "0  Irt  tlip  rccianKk-  :/'./>/-. 


,  /.'-    t.  and  /'/=-./,  ue  havi-  to  solve  gponictrically 
,/ 1  +  i-i  =  <.-.  [uui/int/,;/  ,>7vr/,;i/. 


()2 


l.n  l.Ili>    i'.ooK    nx    |)I\I-I(iN><    or    I  ICl'RKS     III       !  j- 


://  :  /'/     //:  //'.        [\  ii.   \<>] 
or  :/■•  l>t  -l't:bi.  [\.   i^^] 

r.iil  :/:/'/-  aI-  bk.        \\\.  .\\ 

:.    ul-.bk  ^l>t:l'i. 
and      .irca  /■/'  .  I't  -  an-a  :</.  /'/. 
ilul       area   .d .  hi      \.W'-,\.  n/' .  /;;'. 
.-.    ;  If'/:      \  '  af'C- 

■I'luTi'lorc  ihc  lrian;_;lr  '^'':;'•  is 
(!i\lili<!  \<\   a  linr  drawn  iVoni  tin- 
|)i)iiu  (/,  thai  i-.,  liy  llir  liii'-  //■'/.  iiit'i       Z 
l\\u  i(|nal   |i.irl'i  mil-    'il    wliiill    i-> 
the  iriaii-lc  //'/■.  .iiul  ihi'  (iih<r  the  (jiiadrilaural  //';•(/. 

1,1.  I..  I  . 

I.,  cm, mid  ii'iU  -iM  >  .1  luiim  IH  ,il  (.\.iiii]iK  .      lie  th'  n  c  Miiliiuics  ; 


llc.iih   iK.M.t-  ..-.t    r::,ii:.  >:.'•.  \n\.  1.  j.ii.   ;^'.    i^;    tli.il  llir   ...hino!.  ..f  .,  lunblciii 

tin  liK"^  :ilK     lcHH\:il<lil     In    llic     -nUl';^.|i    nt     .1     ilM.lill.lll.      f.|l'..HHm    ( .f    llll-    kliul     lb 

|,i,  -uiii.i>-,,l  111  lilt    iLriiMiil  It  ilipi.o' i.il.  -    <yr;ir.,t.',i.  .  I  hiih^    ;tlM(T.uu\  l;.C-. 
,H-cis(il   M,   .1   ,n:..i,,i!nn   hv   Sinipli.  Ill-     l!.    ;ix'    \.l'-     lii'ui    hiuluin;-    ll:.t.->y  ,y 
,„,„•,-,,■      \\\\    iiniuiv    i:.i  .' .      No-    Miiiiilii  111^'    t  .11:111,  iit.    m    .!',■,/./.    /Vn  1.    ol. 
II.  huN,  Unhn.  iH.S-'.' pp.  'a   ' '^^  ;  -''    •1I-'   I' •  '<'  i''"-  !'''>'  /''•'"''■'  i/.  1 -V/w/.//, ///i 
/,/,  /  ,/V.    '  '.7  i.i>,i//,r  ,/■  .  .!'!///■''■    II  iin.i  /////■-'.'■'.'-  ■•  l.fip/i-.  l'<o-. 

M,,r,nM.r  .1-  I'li.pii-ilM.n  iS  1,  -iv^otol  In  tlir  I.I,  iiu  •.(.■■.  ii.  ?.  -o  hero  tin-, 
pi.iliU  111  i>  MU  •.-liil  liv  II.  '^i  :  n  'I  'ti.ii-lil  inic  i;  'Vw  < /,'./  .iiul  ,,  ./niixli/  I'"''  > '■ 
.i.H,,f  ,;•  il  III  ■>  ^tKiijil  li'ir.  t'ii,-  i,,t.iiii:l,  ,..ii/ii>i..l  /v  tlu-  -,.■!!■•!,  -..-ith  ih,  .uUh,l 
<t,.u-lil  in;,  ■■11,1  lii,'  ,uU,d  sh.ii^lil  liii,  t,[-,tii,i  '.,,th  ti„-  .^qii.in'  ,11  th,-  luilj 
i\  ii'i'ii.i!  I,  th,  ■..jii.ti-,-  ,'>!  th,-  ^ti-.u^hl  lin>  iiikI-  lip  ■•>  III,-  h.ill  ■nul  th,-  ,i,Ui,,l 
Stl.li^llt    lill'  .  ,.,,,,,     1      1 

iV./A'  i-  ilu'  -tiMi.^lii  line  lii-c  !cil  .It  C.inil  / /'  i-  ilif  -a.u^lu  lin.-  .Klilfil,  then 

li\  11.  'i. 

An .  l>i:+i  ■/.■-     (  /'•■ 

III  lii--  -uliniuii  I'f  cnir  iirnl.Uni,   Ivihcit  ^iiii-nii  pm.  (.iiN.  111  t  lYict,  a-  follnus 
ri,-iii.nl-  ■  '  l:ii,ii>l.  ninlh  cil.,  l.linliiiixli.  i;')j.  ii.  ;,3''   ■  "i'"   '-'2  •"  "^1"  ■"Vl<-' 
I,,.;/;  .iii'l  vipi.il   to  ..      Iiiin   CO  ami  ik-c  ribi-  a  ..nlf   wiih  n.-ntre   (    ami  radium 
(•''  1  uttii...;  .//.'  pii.ilii.  cif  in  /'.  "'l  hen  IIP  (ir  1  1-  fninul.     1  nr.  liv  11.  '.. 

,-;/'.  />i!^- (-'/!■  -'  ■/'-. 

Oj-. 
=  (  7.'-  +  /.•'_"• 

.-.  An.i>i;^n'2-. 

whcm  c  (  '+  '    '  ='" 

,„.  ,M+.r-     .-. 

ll  \\,i>  nm  i.u.  liii  -  lu.innc!  v  ■  'in-iuri  nn.n.-  liiai;  iiin-  miIuI^mi  ai  tin.-  r.i.sc. 


47] 


I'Koro^I  I  loN    -""> 


[If  thr  pitiiU  (/  wtri-  im  oiu; 
side,  ail.  |»r<HUic(jil  .it  >.iy.  :  |. 
throuLjh    :    dniw    :c    paralU;!    to 

/><^  ami  nifriiiv^r  </;'  pni'luccd 
ill  ('. 

M.ikc 

;ir<M  ;<■  .,;'/=  ,', an-a  ,r^  .  i^ii. 

.ind  apply  a  rc(taiiu;lc.  (■(|u.d  to 
iIkj  rc(tanL;li-  <;'.;'/.  li'  \.\v  liiu- 
;•/,    l»ut    <\('ci(lrd    hy    a    Miuarc  ; 


t^ 


thi-ii 


v-i'/.//. 


A 

/   A 


|i>in  /;.  ihcn  [this  is  the  rc'iuircd  liiif.  The  proni  is  ^ti-p 
tor  si(  p  as  in  thr  first  case  . 

I.iiiiiarilo  tliiii   r.  in.irk-i  :    "•ijur  it;, nil    (Il■llll>n^trl■lllu^    in   minurin,'  .imi 
jiinciriU   In   .1   luiiiicrical   i'\.im;i!i  .       I  li' rr.iltir   lir   ci  iiitiiiuc^  : 

lUit  li't  till-  sides  ii/i,  i^'/i  (it  thr  irian^li-  i)c  pmduc'-d  to  (/ 
and  (•  nspcciiv  ijy  ;  and  Id  / 
Ik-  the  L;i\  fu  jtoint  in  tin-  anu;l(: 
i/'(/ troin  uhiili  ,1  liiif  is  to  Ik- 
drawn  di\idin;^  tin-  IriaiiL^lc 
ir/'j^'  inti>  two  iqtial  ji.irts.  join 
//'and  protiucc  it  to  imet  </;'  in 
:.  It"  I/:  =  :;^  the  trian^^dc  (//;;•' 
is  tli\  iilcd  into  two  (-(inal  p.iris 
by  the  lint-  /:.  Hut  [W u:  •  :«,'.] 
let  '.a  produced  meet,  in  the' 
])oint/.  the  line  drawn  throui^h 
/  Darallel  to  itl). 

Since 

:a  .'  hui^.     arcM  a/i  .  a:  .--  ?,  area  /hi  .  <?;'. 

Make  area  //  .  (U'  =  '  area  da  .  a^' : 

then  m.ike  area  a/ .  X7  =  ar(,'a  /<?  .  (?X'. 

join  //.  Then  as  alio\'e  the  tri.ini^le  (//%''  is  divided  into 
two  (-(lual  ]'arts  hy  the-  line  //.  one  part  the  lriani,de  /'!i\  the 
other  the  (|uadriLiteral  ^7;^,''. 

lo  ilii>  itatLimni  Leonardo  .uliK  nothing  lurllu-r.  'I'lic  prool  that  /c  Wu-, 
K.jtu-.^f'.i.  :.'  ?.nd  z.  and  /  L"jt\v*j'--n  /^  mvA  :.  fol!<>u>  u'^  in.  thL*  fir^t  nari. 


f,(        IMIII'"^    r.doK    ON    |i|\l>l<i\v    (il     l|(.L'KI.^      !II  \^ 


I'KMi',..riiMN   27. 

48.  ■  /''  (/'/  0//  'I  II I /(lilt  /r,),/i,»!  of  n  /r/,ii!:^/i-  hy  a 
>lrai>^lil  /nil  iha:.'ii  from  a  :;imi  f>i>nit  ■^ilitatid  out^hh-  of  flic 
Innir^li     ."      [  I.<(ui,irili>  iK  i>.    ui.  II.  :-•    :;,. 

I.I  I   ,r\'  he  lh<-  L^ivi-ll  tri.lIlL^I''  ■I'ul  7  tin'  j;i\  I  11  |jiiilU  outride, 
h  is  n  i|iiiri  (I  to  (lit  oil'  tVciin  ilv  tii.iii:^li-  .1  ccrtaiii  Ir.u  lion,  s.i 
<iiii-  tliinl.  l'\   .1  Ilii''  ilr.iwn  tliri>u-li  1/.    juiii  a,/,  c  uttiiiu;  "^  in  r. 
I  f  <'itlu  r  /■<   I  <r  (;■  lie  I  nil    tliird  i>\   ^'. 
llu-u  till'  liiu-  (h/  lhr<HiL;li  the  |i<iliu  1/ 
(  Ills  utt  line  thin!  <il  till'  iri,in-Ii'  <//';■. 
Ill  it  it  this  lie  mil  ihi-  CISC  |)ri  iliirc  iio. 
(^;'    to    milt    in    :   ami   c   rcs|ii-(  ti\  dy 
thr    lim-    ilr.iuii    tlinui-h   </  jmimIIiI 

to     /-. 


M.ikc 

an- 1  (/(■  ..c/      ',  area  i'l;  .  ;V;, 


k^ 


and  a|)|)l\   to  tile  line  ;'/  a  rcc  lans^ir 

(■([lull  to  the  n.-ctaii^l<-  1.;'  •.;'''.  I'Ul  cm  (((li-il  liv  a  M[uarc  ;   ilu-n 

I  )iMu  the  line  /•«/(/.      I  sa\-  that  the  Iri.uiglc  /'W;'  is  (inc-lhinl 
(it'  till-  trianL^lc  (//;;'■. 

I'rool  :    I'dr  siiui- 

area  (  ;■  .  ;■/  -'-:  an  .1  i,'/' .  fci. 


[v.  iri 


"■  .Smiiii  ^(  iRi:ili/;il:iin^  "I"  the  tii.i  ^Ic  luoliU  iii^  ill  I'lulin-itinn^  1  i,  -o,  i(<  ,iiul 
;-  iii.i\  111- n  111.(1  Ui.(l.  StiiiH-i,  in  1^:7.  snh  i  ,|  ilif  |)riil)lciii  :  l/i>i'ii^/i  1  x'''>  "  /''""! 
,  II  .1  ./'/',/•  /■■,/',!:.■  .Ill  ,!i.  iif  •!  :^i  ,,1/  .  /I, .'  ,  ii//.'ii^-  /■:>'.' ,v '■"''", *,''■' ■''/'"■"''■'  '"i^'  ''''"' 
/,':,  III,',  I  ,//,,/  ,11,. I  .',  ,,ju,il  !,■  I  :,i:;ii  'ii,i.  |.  .S  1  I  IM  K,  "■  \  Cru  .indluii.;  uili'. 
'1  IiciIuhl;  -pli.ii  i--i  lu-n  I'lj^iufii  ihir<  li  (  n  ■lutM.n.  iiy//,  /,'.  11  i.Sj".  pp.  ;'i  f. 
(7.  s,\ll.iliii^  cf  'I'oun-cnil's  I  nur~c  .11  l)i  ..,,  t'nn.,  1^46.  in  .\.7/.-  //,>  .hiihi/,  < 
(1.  A/.i/,'.:  .1  i,;',;ii:  ■.  ^(pl.  i.-;<-'.  IX.  j'q;  .il-.o  (,)ui.--ii' >ii  42-  ~  pi!p|i.i>(_il  li\  \',iniiM>ii 
m  \i..Yr  ..  ./'.'•■';,',>...  1.111.  1^5.S,  \\ll.4;;  ,in>ui-ri(l  .Xii;^.  I.'-fv-  Will.  33;  i' 
Sif  .1'-'.   ( ilM  k\l  \NN.  ••  t   liiT  (111    iiicilcK.'   .spli.nik,"'   (■;,/,'.    /,.    l.SiJ.   \lll,   3''.^. 

In    tin    iK'\t    Nc.ii    I'lnhillicr   ^(lUcil.  \>\    liaMii^  ol'  p!,ilU'>   .iliil    --plicic-.  nllls,  tho 
pro!)lciii.  A    .iir.,-  ll, 1,11^11  a  .;.'';<'.■  Imc  ,1  piiih  ~xlii,ii  sii.iH  iiit  ,jf'  ir,  u:    1  ,i,''^</' 
, ,  y;.      ,/     I,  ■.,'u,'i,'/i    ,1    i.'iliiitii    li'liiiili.         i'fi  I,  xp,  11,1,111,1     Mai:,    it    I'liysii/Ut- 
'»;-■;;  iv!  .  ^  r   iivraiaOii.  i^.  1  3,   n;\:xvl!'-.   ii-':- 


iilll 

Hilt 

And  siiuc 
a  re,  I  '-/(■ 


< /'  ;  /^;v      ./.  .  i^iji  ; 

ina  ;■/•  .;■/>/  :^-.  ,iri  .1  ,/f  .  j^-/. 
.tr.  .1  ,/<  .;•/--  ',  .ina  <?-  .>;/> 
,ina  ;•/•    ;'w  --  '^  ana  <;;■  ._;•/». 


OS 


V  I.    J 


:>ii  :  ana  ,^;'-.  ;•/;:=  ;  /•-;//  :    ■  ,,,•/;■-, 

i-W=  .l.■.,J;;./^ 

In  a  similar  inaiiiur  ,i'i\  j  mii  of  tiian-1.'  m.iy  !,< 
1-y  a  strai,i;ht  line  >!rauii  lr,',ni  ,i  -i\,  ,  \n,un.  ,,n  ,,\i(l. 
tnail;^,''  [iruil      .■^l.  (n-  uitliin  Iwm  j)r<Mlii(  cd  sides. 


(lit    (.tl 
nf   the 


I'l:"l-MI|..\    28. 

_  49  ■■  /,>  aiviilc  nito  /:.;>  ,  'inai  f^arl^  a  i^ivcu  /i^urc  hoiimici 
(>y  iui  an  of  a  ant,  aim  hy  li.'o  ^trai^hi  lims  icliuh  toint  a 
,iliviii  aiii:;lc.        [I,(:c)n,ird<>  5;,  p.   i.(S,  1|.    i^    14. 

"  I.et     I  lit    he  till    -i\(ii   liMiin- 
atid  1)\  tile  two  lines  .  //>',  .  /( 
w  Iiich    tonn    tlu;   ww^V     />'.  /t  . 
It  is  n(|Mipd  t()dra\vastrai:;ln 
line  which  will  divide  th«'  li^iire 
.  I BC  into  two  L'cjiial  parts. 

"  Draw  the  line  HC  ,in<l 
ijisect  it  at  /:'.  Throii-h  the 
point  /:"  ilraw  a  line  perpen- 
dicular to  liC.  as  JiZ,  and 
draw  the  line  .//:".  I'hen  Ix-- 
(aii.se  ///:"  is  eciual  to  I:C.  the 
area  liZE  is  e<|ual  to  the  area 
H/.C.  and  the  triangle  .////;" 
is  equal  to  the  trian.^le  AJiC.  Then  the  h-ure  .l/l//-:  will 
equal  the  figure  /C.  //;".  1  the  line  .U:  He  in  /:Z  proiluced. 
the  figure  will  !)(■  divided  into  two  (jqual  jKuts  .IP,/!-:  and 
CAE/.  Hut  if  the  lin(-  .//;'  he  not  in  the  line  /.  I-l  produced 
join  A  to  Z  by  a  straight  line  and  through  i^e  point  /:"  drav 
a  line,  as  ET.  parallel  to  the   line  A/       Kin.illv  <lr;,n-  th, 


raw 


A. 


1,1,      I  I  (   I  M  '  ~    !■■'  "  '1^    '  '^'    '  '' '■ 


,[(  i\-    I  il     I  HilKI.>    III     '  I' 


//       1     ,.,x    ili.u   ih.-  liiP     //  ,,  lli.a  uliirli  II    1-.  r-Mnnv,!  \n 
„,„i   „„|  ,i;,,,  ,i„   ,,,,,,,   .//;ti.  .l.M.l.-.l  iiit-  t^^'•  '-'lu.t'  I'.Tl- 

..|  ,,,  ,,j,„,.  ,1,..  ,uu  n-i.n.lr,  /■/./  .1,1.1  /:/.  /  ■>!■.•  .-n- 
Mrn.h.l  ....  ih.-  .mi.  luv'  . //  .n,.l  ,un!...u.,l  1,.  iw-n  I  i- 
.,„„.,  ,,n-,.l|,  1.  .//.  //:  li;.  t.MuJ.  //-/  1-  '■'l"''l  I"  •'"• 
,,,  ,n  'r  //■/  I  1"  ",  .Ml.liii-  I'-  -I'll  ll"-  ^■•ininnii  lurt 
///;  vv.  n.u..  ///;./  ..IimI  1...  //'//:■  1  Int  tl.'  laU-  .  h^un- 
u...  h.ilt  ..t  ih'  U';y.-  //•■'  ,  ...n...|;.'n.K  lli-  In,.//  i- 
,1,.  li„.  ...i.ul>t  .ni.l  /.'/'./  i,  .1.M.1..1  IntM  tsvM  r.iu,,!  iMi.s 
.//.'//■.    //(■,    ulii'li    ^^•i''   I"   '"     •!'  in.'iiMr.il.-,!. 

I.,,  ii.ii.l-.-i  pro.ll  is  pi..<-tli  .ilH- "■-n.l  :  ''■    -'•'-' ^  " 

rij!iirf*;m<l  111  c.i.h  liL- uses  ih.    '  ,  .,,,,.1.  ..i  lau  i 

!:    1,  ili.nlitli--.  ,11   til'.--    I'l.)]' 


I  liic  fifXt  tti.it  rfli.-i'  II.  ■    ■-  111.1.1.   in 


I  I  ■  I   li 


\ 


pR.  ■!■.  .-ni.'N  29. 

50       ■■  /;.  ,n:,:.  :n  a  C'^'''"  "''■'■^'-  /:^-'' /'">  "^^' ^  /'"''   <"^-"> 

uii,  I',  li,,  iiMi ii.Mi  i .  .ill.  ii.ii.it.  p.  1 1",  11.  ■.:  .v'"^  i 

■1,1     ll,r    .,   ,-|,ill,     tiM.  tl.m     I..      "M'     llli'-'l.    ■""'    ^''■'     '•'■''' 

.  //;,  ,       1,    I.   r.-.|njiv,l    i,.   .1..   lh.it    uhi.  h    1-^   al..n,l    t..   !..•    .  -. 

pi, nil.  .1. 

A 


!„■ 


^K 


••C.m.tni.t  ih.'  M.I.-  ..ftli.-  iri.u,-!'-  (iv-ular)  inscrilKHl  in 

this  rinl.-.      l.-t    this  1..-./C-.       Drau    ih-  iw-  lui.'.     //>.  />L 

,.,ul  ih-au  ll,n.,i-h  ih,-  point  /'.ilin.-  panill.-l  t..  th,-  l.n-'  -.'^  ' 

/)  ;.        iv.   ..    .1...   1;,-..  /■'/.'        Mi\  !,!(■    the  .irr  ./(     nild 


^'5; 


I'Ui  ■i'l  1-1  I  u  >\- 


^r 


iwii  ii|ii.il  |i.iit.  .ii  ilii-  |)i>int  /: ,  .iinl  ili.iw  (I'liiii  till  |ii>int  /:' 
til'-  (hull!  /:/  \K{y.i\\<  1  til  till  liiii-  /•'(  ,  |-in.ill\  ilr.iw  ihr  liiif 
• //)'  I  -^iv  th.it  \\i'  li.iM-  iwii  [i.ir.illcl  liiKs/:/,  (  /•'  uiitm- 
"11  ,1  thill  1  I'l   till-  I  ill  li-   .//.'(  ',    \  I/,   ihi-  ll^Hir  //.'(    /:. 

'  I  h  )ii:'i!^l)  ath'ii.  Wv  hill-  . /(  h'lii-  I'.ir.iili  I  til  till-  Hill- 
/'//.  the  ti-i.iii^^lc  /'. /(  will  111-  (.|ii,il  1.1  thi-  tnaii-^lr  /»'./(  . 
.11  hi  111  i-.i(  h  tin-  V  -nil  111  (i|  I  hi-  riri  Ir  ,  //:C ' :  I  hi-  u  In  iji-  li^iirc 
/'.//:(  will  111-  . 'ji.il  t-  till-  whiili-  ti-iii-i-  /.'.//;■(',  I'.iit  lln- 
liL^iiri-  /'  l/:L  \->  Mill-  thii'il  nt  tin-  i  in  h-.  ( '(iiim-i|ii.-iu1\  tin- 
Ir^iin-  />  l/\(  1^  .iNii  .iiii--iliir,|  i.t'  ihi  i  inli  .  >ini  i  /:/  i-> 
|Mi-,ill<  1  til  (  /.',  tin-  ,i|-r  /:'(  will  hi-  i-.|ii,il  111  tin-  .iir  /!/  .  hut 
/'•  <  i~-ii|ii.il  III  /:  /,  hi-in  I  /;  ,  /  ii|ii,il-.  //i  .\il.l  tutln-^i- 
• 'lii.il  |i.irt-.  ih.-  .ii'i  /;■(  /.' ,  till  whi.ji-  .III-  . ///  will  ii|ii,il  lln 
whiili-  .in  /  /.  ( 'nil ,.  i|iii-iitl\  tin-  liin  .  / /.'  will  hi-  <-i|ii.il  in 
tin-   liiji-    /;/,   .iikI    tin-  -.i  -m.-iii   i.l    tin-   i  in  h-    .//;('/.'   will    he 

•  i|ii.il  111  tin  -^i-jiin-iit  111  iln- 1  in  Ii  /:  (  /.'/.  r.ihiin^;  ,i\  iv  iln- 
(iiininnii  -<--.;iin-iit  /.'(  .  iln-n  n-m.iiin^  iln  ii^iirr  /;//>'(  (.|ii.il 
In  tin-  li.;iii-i-  /.'.//-(■.  Hill  tin  li-^ur.-  /-'.//:(  w.i-^  iiin--tliinl 
lit  tin-  lin'i-  .//>'('.  rii'-ii  ilii-ii-ui-i  /://>(  is  nin-tliinl  nl 
iln-  I  ii-i  li-  .  //i'(    :    whii  h  w.is  in  hi    il'-innii-.tr.ilril. 

"  \\  lii-n  u  is  ri-i|iiin-il  incut  nil  .i  i|ii,ini  r  nl'  i  i  ii\  h-,  nr  .i 
lillli  I 'I'  .111)  nlln-r  ililinili-  Ir.n  imn  h\  im  .iiis  iij  iwn  j).ir.illil 
liin-s.  wi-  .  ni|.,[nic  t  ill  ilii.  .  irrli-  tin-  -.hi.'  nt  .i  si|ii.iri-  ^'V  n|  tin- 
|ii-iit.i-iin  (i-i^iil.in  iiisiriiiiil  in  tin-  .  iri  h-  .iinl  we  ilr.iw  Inmi 
tin-  (i-iitn-  In  ill.-  .-Mn-initii-s  nt  thi-  si.|i-  tin-  twn  str.ii'_;lu  liin-s 

•  IS    ,ihn\i-.       (  Iln-     niii.iiinl'-r    <il  i    iln-    iniistrih  timi    will    iic 

;in.lln|_;ni|-.    In    llnU     wlliih     ImS    ;_;nl|i-    hrl'nn-      .' 

I  Li  --l.iti  nil  lit  .ir.il  I  .1111  ..r  '''.\-i  u--iiili  ..l  (lii^  iiri)|iii^itiiiii  .ir.  nu!  -aIpiIK 
-  iti-l.ii  nii\ .  I.l!  ••,!  1,11,1111  li.ii  timi  '  III  t!i.  I  r.uiii  i.ili'iii  w.-  ■~li.,iili|  i.i'ini 
1. A I  111  I  ■■  •  piK  lliiiij.'  a-  in  I.l  111  1,1 11  In;  wiiiii-  .il  tin-  i  miii  lii-inn  nt  lli.-  |iiiiiit  nn^lil 
|iii'---ilil)  111  riir  ,1  rem, irk  tn  llu  illcrt  tli.it  .i  ~iiiiii.ir  i  un^mii  timi  umilil  .ipplv 
»  hrii  thr  I  ■it.ci:'  ir,i.  iiMii  w,l^  (111,  ,  j  ini  ici  j !  iN  UK  .III-  ill  i\  .'>.  nil,  ■  I'l  till  l\.  I  I  , 
nil,.  -i\!h  1 1\.  15  .  Ill  ipiii  lillr,  nth  i\ .  Ill  .  I  ml  i^  11  1  iiin  ii\.ilil,-  iImI  Vau  IhI 
.iilii,  (1  -■  or  .iin  .  .till  r  lit  liiiit,^  Ir.i,  tinii  '  .■•  .M,iiiii\i  r  tin-  l.uknl  ii,tiiiitii)ii  nt 
/'.mil  iiit.iiii  ni.illrrs  i,t  Iniin  mi  111  in  tur;lKr  iihIh  ,iii-  lli.it  iiiinlilii  .itmn  nl 
till-  ciii-;n.il  li.i^  t  lU  n  pi  n  i-  in  il>  |i.i---.i^i-  tlirmi-li  .\i,ilii.in  1  li.iiiiRi-. 

""    rill-  |.iiil,li-iii  ■>  1  Ir.ulv  11, , I  -u-  ipnlili'  lit  -iiiiitiiin  vMtli  ruin  .mil  ,',iiniia--r-. 

Ill  -11,  ii  .1  1  .i-c  .1-,  will  n  tlir  ■■,  rrt.iin  tV.r  linii,'       .  i-  mir  -i-M-nth.      In   t.ul  the  niji-. 

/■ 

1  .1-1   -    ill    »ll|i  ll    llu-   |ir,ill,llll    1-    |(,  l--lllir.    In!     .1    1 1.1.  li.Hi    1,1     I  lli-     kllul.       -    «  1 11-11    I!    !-   Ill 

llir  t,,mi  Z'    2'      ■    \      .'""      -1  ;■       t  I    , 

ulif'ic/>,  ,iiul  .  -   .ill  inri'i  K-iit  .,in-  ]iii-iti\f  inii'>;iTS  orzcrn.  .mil  :•  "'  -i-  I    ni      1,2 11: 

-.1  |iiiiiii-  luiiiiliii  (  ■/.  (      I  .  (i\t->-.  !  >:>  /iinili''HiS  .It  tlliii!tli\.h,  l.ip-i.ii-.   l.'-'nl, 

I.- 1,  ..,1     1' -    .,    . . 


()S       l.rci.lhs    I'.ooK    ON    |il\l>l<)N^    ()l     lliilRI.S     111        I50 

On  th.-  otluT  hand  l.riin..nlw  nrcMir-  ih'-  |iro|i..>lii. .11  ,i.  iT  di.iwM  fmm 
,1„  ],iirr  u.  il  nf  lui'lul  mill.  III. /l.  11.  IV  i^  lii^  dis.  u^m.pii.  (1  h.ivr  Mib- 
sUUili  d  (■  lor  lll^  /',  .nul  A'  l.ii-  111-  .■  I 

•■  Ami  il.  Ii\  111.  , ins  1.1  lu.i  |).ir.i!l.l  Im.-.  wi-  wi-li  I"  ' m  "H'  •''.Mn  a  tiidij 
./f '/.',  uii(.-i-  ( nur.  I--  /',  a  ui\.  11  [.ait  wlm  ii  1-  "H.-  third,  dr.iu  thr  hllr  .IC, 
ll„.  -,,.!.  ..I  an  ..luilal.ral  inaii-l.  iiiMiihi.l  in  tlir  nnir  ,1'-  I  hrmi.;li  the 
fvnlr.-  /'draw  /'/>'  [Mrall.  1  f.  ihi~  hn.'  and  nan  (7.'.  III-..!  th.-  an'  ./Cat 
/.'and  dr.iw  A"/ ;>arail.  1  !'>  /■;■  1  -  iv  thai  th.-  luurr  ..ini.nn.-.l  h.  tw.  .11  llic 
liiu-  ('/■'  aii.i  /./  all  I  th.-  arc-  /.L'aiid  A/  i^  niL-thiul  part  nl  th.-  1  iri'lc 
.-/C'A. 

••  /'/,',./      Dr.iw  thi-  hiK-  />.l  and   />/!  .ii\d  .!/>'. 

■■  Ih.  ir.iiiuli  -  />'.;C'aiid  /'. /C' aLcjUal.  I  u  r.n  h  add  th.  jm  .rtioii  . //.■/^. 
Mun  thr  li-ina-  ImuiiuI.  <!  I.y  th.  hnc-  A./  ami  AC  .m.l  tin-  ar.  .//;('  1-. 
i.|ual  1.1  th.    M  .  lor  I  >.!/■  C  whi.  h  i--  .1  ihir.l  p.in  ..I  th.    1  11.  1.    .//>(  '. 

••  rh.nt.ir.  til.  Iijiir.  h.:;m.K-d  hy  th.  lin.  >  A'./ and  A'C'aiid  tliL  ar.  .I/:C 
1-  .1  third  'i.irl  iil'  th.-  .  in  K . 

•■.\nd  -inii-tii.-  hn- -.  (7.' .ml  /-.'/  .iR-  |..ir,ilK  1.  Ih.-  an ->  /.(  '  and  A'/ are 
(.iual.  I'.iit  ,ir.  /.(  ■  i.  ..p  .1]  ..  ,.r.  ,/A.  I  h.  r.  L.r..-  ar.  .  /  A' i.  -  .iii.il  1. 1  tli.- 
ai.    />'/■       I-  <  .ah    I'M  th.-  ar.    /./■'.  .111. 1  th<  n  the  ,ir.-  .1  /.(  '/■'  will  he  r.iual  to 

th.  ,tr<  /;(■/.•/. 

•■  11.  I.,  e  llu-  iMirti.in  /.//'V;..!  lh<-  .  if.  1.-  is  .  .|iKll  !..  th.-  ]i..rti..n  .l/WF. 
l.iki-aw.a  tin  c.iiimi.ai  |..iit  I..  n\..n;lu-  liii.  (7.'.m.lth.  ar.-  A'( '  aii.l  tli.-r.- 
r.  Ill, tills  th(-  li-ur.-.  Iji.iin.'i.l  'a  tlu  lin.  s  /.'('and  /./ .iial  th.  .ii<s  CI.  .md 
/.'/.  whu  h  is  llu  third  p.irt  ..I  ill.  ■  'n  k  sin,  .  il  Is  .-.iiial  l..lh.-  luiir.-  h-.muk.l 
li\   ill.-  hn.  s  A'./  .md   /.'t'.m.l  tiu    ate  .;/;'':   .[ilmI  np-.rt.  h.it  usi,  nd.r.-. 

In  his  /,<T,.i».i  (111.  iSi  il  r.ai  .a  .\h-\a'i.!ri.i  ...nsi.l.  is  th.  pr.ihlciii  :  /'' 
,/,-,■/,/,  /'h  ."'('  ■'.'  .'  '/'v'.  •■'..'■'  .'''■'"  .-■■'.;/  /'.fz/v  /■!  :'..'.'  >/'.;/;/'/  />',-,>.  lie 
nni.irlss  th.il  "  il  is  el.  .ir  lli.it  ll.e  pii.l.i.-iii  is  iml  rata. nil  :  ne\.-ilhel.-ss  -'.m 
ai(i>unt  i>l  lt>  |.ia.ti..il  Us,-  he  pn.ie.  .1-  1..  -;i\e  .m  .i|.prii\iiii,ite  solulion. 
I'i\  (lis.  u,siiin  -inul.'r  t.i  th.it  ..li..\.  Ih  linds  the  ti;..;in'-  /!('/■'.. I.  furiiu-d  ii\ 
the  tll.nejle  AC./  .mil  ihe  si^u.eiit  (A'./,  t.  h.  ..!U  th-n!  ..I  th.  '  i'''"-'- 
Ne-lectiii;;  the  sin.ilK  r  seuineiil  will,  .iii.r.l  !>('.  we  ha\e.  llu.t  /.'.  /  1  iits  (.tt 
•■,ii.pr.i\ini,ilel\  '  ..n<  ihiiii  ..I  th.  1  ir.  le.  Simil.irly  a  s^.m.!  .imid  tr.im  />' 
nmhl   he  dr.iwn   t.'  1  ill  i.lT  .iii.nlr  r  liiird  i.|    the  cirdc.  and  the  approMinate- 

s.iluIKin    he    .1)111). It'll,  d. 
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I'KOI'O^I  IIONS  .'i,^! 


6(, 


PkMio->i  111 '\  30. 

1^1.  "  '/'<>  ii!vi,h  a  i;/:i)/  tiiiuii^h  inlo  l:,'o  />iirt.<  h\  a  line 
/  '.  ci  to  lis  l>asi\  uuli  that  the  nttio  of  one  of  the  two  parts 
t         •  other  IS  ti/':a/  to  a  i^wroi  ratio." 

.•  ."u-ii  lAoii.inio  (l,H-s  not  lApliriily  r.irimilatc  tlii-;  ].r..Mcm  or  tiio 
ne\>,   l!iL-   ii)L-tlin<l   t.i   lie  iiii|.1m\l,1   ^  <  Iciilv 

induri;.!   in   tii..'  .lix  u^-il)n  of  rro|i(,sitioii    :;  a  „ 

(Art.    zU).  '  ^ 

I.cl   ii/'^   l.L'    the   trinn^ilu   which   i>   to   bo 
ilividcd  in   ihu  i:i\cn   r.itio   <:  :  :/.    hv  a    hue 
I>arallcl  to  /;-.      Divide  ,//-  in  //  siu  h  th.it 
''//-■  :  <)/•-     (■;  :  ,■/"-'. 
I)raw  //X-  Vvand  nicctini;  ,;^'  in  k.      Th^n 

the  triatit;lcs  ,i/tk  and  (;/';••  are  similar  and  u  ^; ^  - 

::,  ii/ii  :  .\  ,i/'x     ,t/r  :  ,i/r.         [\I.  H;]  ^ 

But  ,,/r  :  ,i/r-  ,■-.  :  ,/, 

•  '.    .'-iihk  :   .\al\^     cz  :  , I ; 
"hence  :^  ahk  :  >\\\.v\\.  h/>^k=,z  :  :r.  [v.  if,,  i-j] 

and  t!ie  trian-le  .r^  has  heen  divided  as  rcii'iired. 


I'kdI'iisi  riDN  31. 

52.      ••  Vo  divide  a  i^ivoii  triami/i  hv  //ins  parallel  to  its 
hase  into  parts  -^hieh  have  i^iveii  ratios  to  one  another." 

A.u'ain   in   the  in  inner  ol    IVoposition  5.  -iippose   it   he  re.|uired  to  divide 
the  tiianijle  ,!/•:.;  in,. I  three  i)ari>  in  the  r.itio 
c:  :  :/  ;  //.      'I'hen  deteriiiitie  the  pouU-.  //,  /  Ot 

in  (//'  siidi  thai 


and  ,;/-'  :  ,//'-      ,/  :  ,/. 

'I'hen  ,;//-■  :  ,//      c:  ;  ,/.         [v.   k,.  23] 

■  '■      '.'i/ik  :       aim     ,•:  ;  iV. 

and     .'.     .    itlil;  :  '|ua<lh  /////ik     ez  :  :/. 

Siiiiilaily 

■  .a/m  :  i\\\.\,\].  //x'H     rf  :  ti. 

I'ut  ii/ik  :       ,}!ii:     c:  :  ,/. 

.alik  :  'Hi.idl.  ll\in      ,z  :  ti.      [\.    »o] 

Hence.  .\,tkk  :  '\.\m\\.  hlmk  :  .|uadh  //■,■'//      (z  :  :/  :  //, 

and  the  triaiigie  ,1/%'  ha-  heei;  ,iivided  into  lluee  parts  m  a  K'i\en  ratio  to  one 
another,  .^o  aU.i  lor  any  luiiiiler  ol  p,irl>  uhhh  iiave  i;iven  ratios  to  one 
another. 


z 


ro      1.1 


(  |,11)>    liOOK    (»N    I'1V1>10NS   (»1     IICLKKS     111       t5.i 


ri,,.r,,^iih.N   32. 

53  ••  /',;  divide  (I  ;•'.-'■//  Ivdf^ruuiu  by  a  line  f^aralkl  to  its 
/hiu-  into  t:eo  parts  siuli  that  the  ratio  of  one  of  these  parts  to 
the  other  i\  e<]iial  to  a  -nen  ratio.-     \  l-conanl.)   2y.  p.    131. 

11.  4-    4-^1 

l.cl    (//';'(/ lie    the    traprziuiU   wliich    is   U>    Ik-    (liviilrd  111    the 
ratio   <■.:  :  :/   liy   a    line    p.ir.illcl    lo 
the   i)asc.      Pnulucf    the   siilfs  Inx. 
<,'•(?' tlir()u.i;h  a  and  d  u>  in<it  in  /. 

Mak.:         t/:at=:i:ei'\ 
and       ///   :  (/'/+/'/- 1 -f-  ;  ei. 

'rhn.u;.^di  /,  //,  <lra\v  /ni.  hk 
]).irallcl  to  /^;'-  and  ad.  Tln-n  1  say 
that  the  (luadrilatrral  r/;'  i-^  divid('d 
in  the  given  ratin.  ez  :  :i.  I'V  tnc 
lini-   ///'. 

f'roof:  l'"ur  since  the  triangles 
//;;/,  tad  arc  similar 

//'  ;  at'-  .'  t/m  ;      /ad : 


but 


tf  :  at'  ^  :i  :  e:  ; 
.:/  :  e:  =     tint  :  .'  tad. 

ei  :  ("  ^  {..tlni  +  .\tad)  :  .'Jad. 
e:  :  ei  =-:     tad  :  { .'.t/ni  +  Ltad). 


Whence 
or 

Hut  !))■  construcliiin 

,-r  :  ei  ^-ht    :  (7V^ +  //"). 
and  ///•  :  (/'/"  +  tf )----' .thk  :  C . t>\i^  r  .1  tlni ), 

.-.    (■:  :  ,7':-  :  /hi-  :  (/  //;;'-!■  .'tlw) 

lUit  .    thf      :  /,/</+ (r.:adl.  al: 


[V.   iS] 
[\.  16J 


[vi.   19] 


Similarly 

.    tlii^-k-  .'  Jlni  -   (|Liadl.  Ol;  +  .' .t,id+  .'.tin/. 
■.    e:  :  .7  =  ((luadl.  <?/•  +      tad)  :  ((jiiadl.  a^  +  Ltad  f  I  Jim). 


53l 


I'KOl'OSmoN    7,2 


Hut 


wnence 


c: 

ez 


t/=  (|ua(.ll.  di'  :  ([u;icll.  a<^:       [\.   i  i.  19J 
.r/'=  (lii.idl.  (//•  ;  (|ii;idl.  /i<,r 


And  iht-  trapezium  has  been  dixidid  in  tin;  j^dven  ratio. 

riiL-n  f'illi)\vs  a  I'.uiiK-rical  i 
)f: 

Draw  w/.s-  such  that, 


'I'liL-n  f'illi)\vs  a  I'.uiiK-rical  cxai]i|ilc  ami  thi>  alternative  construction  anc 
■  roof: 


and  divide  w/  in  ;/,  such  that  /ii  is  to  ;/;;/  in  the  given  pro- 
portion. 


I 


ar.t 


s       b 


In  /6  determine  //  sucli  that 

///'  :  tlr  =  iif  :  s)ii. 

Draw  Ilk    l><^.     Then, 

quad),  ak  :  quadl.  //;■  =  /;/  :  ii>n. 

Proof:   For,  fir  ■  ta' =  l./l^  :  IJad ; 

\  Ills  :  A  =  tlr  :  hi\ 

.  ■ .    /IIS  :  /s  =  .l //'''•  :  J.  /(ui.    . . 


[vi.  19] 
['] 


.\gain,  since  //'■'  :  tlv  =  iiis  :  sir 

and  L//'!,^  :  l^tlik^tb'  :  tlr, 

.'.    Ills  :  lis  =-lJl>!r  :  Ltlik  \   [2] 

.".    sill  :  mil  =  Ltbi;  :  (jtiadl.  Iif.    [v.   16,  21] 

[i\ 


i.r(  i.iio  HOOK  ON   |)I\1n1(.\s  ()|    ii(;rRi..>    in  [5.5-51 


lint 
or 

wllilr 


iTiiiil  I  5  I 
lint  liiim  '^] 

Iliil  Iruiii  I  il 


s»/  ;  A  =    . //;;'■  ;    '  /iKf^, 
Ills  :  .-.//;;'  -  A  :  .    tad, 
ins  :  .'J/i.;  =  iis  :    '  tlik\  [irom  (2)! 

.-.    Is  .  IIS- :  lad  .      thk L4J 

Ills  :  /  J/'ii  ~  iiiii  :  (|ii,itl!.  //;'. 

s/  :  /;/       './ad  :  (|u.iil!.  ak,     \\\  lO.  21J 

.'.      ,v/  ;    .    til,/      hi  :  (llLuil.  (;/.•. 


.'.     wi  :    \/'''^'  -   ///  ;  i|iiaill.  <tk  ; 
.'.     /nil  :  .I'l.vil.  /';■      ///  ;  ijiia'11.  ■//' ; 

.'.    /it  :  //;// ^M|u,i(ll.  (//•  ;  (|ii,ull.  //<,■'. 

llcni<-  llic  (|ii.i(lril.ilir.il  i/:^'  is  divitlcd  hy  the  line  //X', 
par.illcl  to  thi'  Ijasc  /;;'.  in  the  L^ivcn  proportion  as  the 
nuiiil)cr  /;/   is  to  the  nuinhcr  itiit.      Wliicli  was  to  be   lione. 

riicn  t'illou-1  a  nmntru.il  (.AainpU'. 


I'l:i  il'i  '--I  I  H  '\    33. 

54.  "  /"('  dtiidc  a  :;t:'tit  tiaf^c-itttit.  /'V  /tins  f^araZ/c/  to  its 
/iiisi.  into  parts  wittt/t  /ta:\  ,^i'-i-it  ratios  to  one  another." 
1  Lcdii.irdo  ;,5,  p.    1  37.  11.  o  7.  | 

I  .it  (//;;•</  lie  tin-  ,i;i\  <-ii  iiMpr/iimi  and  '  irt  (■:  :  :/  :  //  ilciioic 
the    rati',-,   ot    the    three    parts 
into  wliiili   the  tra|)i-/iiiin  is  h^       ' 
l)e    di\ided    1  >\    lines    |i  irallel    li  I 
tile    liase   /(i^''}.        Let    /'(/,;'</  pro  f  ^ 

duced  meet  ill  /'  and  tnid  /  such        | 
tliat  --z 

Ilk-  ■  ak'  =  //  :  <•/. 

'Ihell  delennilie  ;//  ,ind    U    siu'll 
that 

/'.{■    :  /cm  ^  //  ;  /:, 


.tnil 


:■{■     /•>/-  -  //  :  // 


H 


""  sii'  h  ini\'  <1  i,iiin>  ,1-  iln-M-  i.itiM^  .if  li'ic^  ;■■  .\\v.\-,  .  .111(1  (.till)  ■.  nf  like  kimi 
wliic  11  Idlliiw  ;n  llr-  |>i(iipl,  .IK-  \r".  nil  C.ie-ck  in  ihrii' toi  inauiin.  1  lii>  i^  -.iitti' loiu 
ti) -t.iHip  till- ^ci  una  |iMi..l  .1- 111"  ..I  i^iii  Miller  tli.m  I  .rti-k.  'I'hc  lu-t  inuof.  on  the 
dtliii  li.nnl.  I-  ili>ii:it  ih   I'.ucluliMii  iii  i  li  ii.i.  ■(■!. 


54]  I'Koro^l  I  IONS   ;...  i,  7_; 

I  liniu!^di  ni.  II  draw  liiu-,  iii,>,  ii/>  [i.irallcl   to  /;;'.      In    lliL- 
s.mic   m.mntjr  as  ahov*; 

iliiadl.  (ID  :  (juad!.  iiip  —  I'z  :  zi \ 

(luadl.  )iip  :  <|iiaill.  iii^  =  :/  :  it. 


and 


['] 
■l-'j 
\s\ 


IliLii  liillcr- ■,  a  iniincric.i!  cx.iinpli.'  in  wlmJi  tin-  line  k/'irt,  |n.-iimuli<:iil,i 
;<i  ^,-,  I-.  iiitri)(Jui  L-d  into  the  t'uurr. 

HiTi    w  ,1  ];ru()t'  ol  the  r!ii|io>iiiun  : 

lly  cwii-trurtion,  v.  i(,  anil  vi.  nj, 

.-.XA-:   ,  ./(•,;,/      //:,•/ 

>"  u!m)  ^/t/v:       /!■"'"     //:/--,  

and  L^i/^;:     .L;if     tl:il. 

irom  [i|  t.kiut:  :.k'\^     ,!■  tl. 

liiit  Ircini  [2]  .'■'f/'A':  ^-htii'     tl-.l:: 

henee,  li\  j\.  ::ol,  .    kad:  ^.ki)u>  -  ,1  J. 

or  .ilteni.itely  :  /;>,i:>  :  .\k,id     /::,■/. 

Ik-m  ■■.  .v,^fn(«,/(^  i]U,i(il.  k-i  :    "./wi/      ;■;:(■/.      

So  .il.iu  !V(jm  '2'  ,ind  [5] 

:^kiiio:  .  .ki.p     /:  :/7; 
and  1 /(•"/,':  I  juadl.  W//I     /::/:. 

lint  from  [4]                         -\k.id:  .Lk),:.>     J:/:  ; 
therelMie.  liy  i\-.  ;ol,  .:.  Xv/i/:  ijuadl.  w/     i-/ :  i: 

HeiKc  iVimi  [5I.  liy  [v.  2i], 

ijuadi.  Ill/  :  i|uadl.  i/if'     tz  :  zi. 

Again,  from  [3!,  tjiiadl.  /.•..'  :  .'.k/^      //://; 

and  -.une  frum  ^  1  ^,  :.k'\':  : .  kad     //:,/, 

"e  lia\e  quadl.  /i- :     .kad     it  .el. 

Ileii'  e  from  |ii'.  i)v  [v.  20;,  we  ,i;et 

(jiiadl.  //;,'.  iiuadl.  ///,'•     //::/, 
or  alternately  (juadl.  w/ .  (|ua<ii.  ;/^'      -.1  .  it 

And  ^\\v  e  'luadl.  (Wiijuadl.  mp  ,:  :  :/.  the  trape/iutn  fi.v  ''-i^  'h'"-'"  divided 
liylir.es  jiarallel  to  the  ba.-.e  </v,  into  three  [urt.s  which  are  in  the  re'jiiired 
ratios  to  one  another.  ,,  1    \ , 


161 


HBi 


7t        lA- 


.(.<  \.\\>>    nooK    '  iN'    lil\I^l"N>   <»l     llt.ri<l>     ill       l55 


l'u..i..-.iii..N  34. 

55.      "  ^"  1/'""^''  ''  ;''''"''"  '///(/'/> /Ai/ini/.   hy  ti  Inu    drai^n 
poll/  ,!  ;•/,■'<■;/  :rr/,\    "/  ///<    i//i(i,/'//Ar/i  ni/.  ni/o  /i^'O  />(ir/s  siti/i 

•  'ii'oi  liitio."     i  l.coii.inlo  40.  |>.   I.JO.  11.  .V)   .;7.  1 


V 


L.t  ali,d\sr  the  -ivrii(iu,i(lril,U(iMl,.uul  <■-  :  ;/ thc-ivcnr.ilic 
h  is  nijinnd  to  lir.iw  Innii  tin- 
an.u'lf    d   .1    liiK'    t'>    divide    the 
(|u.i(lril,ttfr.il  in  the  nilin  <-  :  :/. 

Draw   ihf  ilia-i'ii.il   m    and       a-- 
nii   it   t'liiil  /  such   that 
(/  :  at  =1:  :  :/. 

1  )r.iu  till-  iliat.,n)n.il  /'(/.  Thcii 
it"/'(/]iass  tliri)UL;li  /  tin- (|i]aclri- 
l.itc-r.il  is  divided  as  nciiiired. 
in   the   r.iln >  i  :      :/. 

l'.,r, 

.   (/(t  :    •  ,/tii  =  it  :  til. 

=  .:.(/'/  :  .'J/'a. 

.-.    (t  :  ta  =  '(/(/'  :  .'.nM. 

liiii  ct  :  t,i=^iz  :  u  : 

.-.    c:  :  :/---  .'./'d''  :  .'  fxLi  : 

and   the  (|uadi-ilateral  a,    is  ..livided,  l.y  a  line  drawn  from  a 
^iveii   allele,   in   a   i,'iven    ratio. 

I'.ut  ir  I'd  do  not  pass  thnui-h  /.  it  will  ci'.t  _(.c  either 
hftwciu  I  antl  /  or  hetween  /  and  a.  Consider  first  when 
/'(/  luts  ,/.      join  /'/  and   td.       Then, 

([uatli.  tlnd  :  (|uaill.  ibad^ct  :  ta  =  i-:  :  _/. 

Draw//'    />,/ and  join  (//6.      Then 

(]iiadl.  X-/'(v/ -  (|uadl    t/'ii/\ 
.-.    ijuadl.  khtd  :  iAiak  =  cz  :  -/. 
and  the  line  dk  has  l)een  drawn  as  re([uire-d. 


[V.   ,S] 


55-57 


l'K<  )|'i  isl  I  l(  »NS    54    1,;, 


It   the  (li.iL^iiiial  /'//'I'tit  <;/.  tlirouj^h  /  dr.iu  // p.irallrl  to  the 
(liaujoiial  /<i/.     join  <//.       Tlicii  as  Ix'Torc, 

(/  :  /a-i:  :  ci=  ..(hi  :  (jiiadl.  a/>/i/. 


HetKc  in  rvi  ry  iM'-l-  the  'lu.iilnl.itnal  Ins  been  ilivulcil  .i>  re  jiiircd  by  a 
line  drawn  triini  J.      Mniilarlv  lor  any  other  verle\  ol  the  i|ua'lril.iteral. 


I'kol'nsl  1  |i,N    35. 

56.  "  /'('  divide  a  ^ivcH  (juadriUxlcral  hy  lines  dra^cn 
front  a  i;i:r/i  itfhw  of  the  (juadri lateral  into  part.<  xvliich 
are  in  s^iven  ratio.\   to  one  anotlu  r." 

Alllu>iit;h  Leonardo  (hies  not  c\|ih('itiy  formulate  this  jirolilem,  the 
method  lie  would  have  followed  is  <  le.ir  from  his  disrus>ion  of  the  last 
rrojiosition.  Let  <;/'.-./  he  the  'juadribleral  to  be  divided.  l>y  l:nes  drawn 
from  d.  into  three   parts  In   tiie  ratios  to  one  another  of  <■:  :  ;/  :  //. 


Divide  ill  at  pumts  r,  t  so  that 

0   :  rt  :  A; 


zi  :  If. 


Throu-h  r.  t  draw  lines  par.illel  to  l>d.  and  meeting  /^-  (or  ah)  in  /and 
lib  (or  hi)  m  m. 

'I'lien  as  above  <//,  dm  divide  the  'I'ladrilateral  as  reiiuired. 

We  may  proceed  in  a  similar  manner  to  divide  the  <iiiadrilateral  abed,  by 
lilies  drawn  from  the  aiiLiui.ir  point  (/,  into  any  number  of  parts  in  i;iven  ratios 
to  one  another. 


70     I. II  I. 111,-.  i;()<»K  (».\   i)i\i>i().\^  <ii    I  u;l  Ri;-<    lll      is; 


PisDi-i  .^1 1  iii\  36. 

57.  //ii:iii:;    rcso/vcil  ///i>sf  /'ii>/'hiit\   witiih  luwc   •^o)ic 

In  lore.  iCc  tin  III  a  f^ositioii  to  ili:  hh  ii  ;'/:<//  i/iiiii/>  /ui/trn/  in 
a  X'''' "  '''!^'''  '"'  '"  .;''•"<"  >'tifit'>  l<\  ii  /nil  or  hv  Inus  drincii 
Irom  It  xi:  I II  point  \itiiatiii  oit  viu  of  tin  suhs  0/  tin  i/uai/rt/ii- 
Icral.  i/iii   1 1  i^,n</  tiling  />iiii/  to  tin  loiiditious  nuittioiud  uhiKi' 

rill-  |irMl,Kiii,  .il>n,  l^  iiol  fi)riniil.itr'l  In  I  ton.ir.lii  ;  Ip'iI  Irdin  lii>  diM  u'isioli 
I il  l.ui  licl  ■>  l'r(i|ii '>iii'in>  1(1,  17  ,111(1  ot  Ins  (ivvii  .11.  tin  iiitlln'iU  (■[  coii'-irictinii 
uliii  li  l.u'  lid  iiii^ht  Ikuc  iin|ilin<cl  arc  tlcarly  xjiiu  wli.it  .1-,  lullows. 

1,1  t  ,;A,/  I'l-  ihr  i;iMii  'Hi,i<liil.it>.Ml  .ind  ^'  tlit-  yiM.n  ynWY. 


(  1 1     l.it  a  hi-  rr'piiri  d  tn  divide  «;/',>/  iiitu  twii  p. iris  111  thf  ratiii  (■:  ■  :/  by 
a  litK-  dr.iuM  i1hi'1il;Ii  a  puiiit  ,'  in  tiic  miIl-  k./. 

i)ra«  ./.'^:|l  ii  ilial         ..(id  :  i|uadl,  //'</•/     I'i  :  :/.  Il'roji.  34] 

join  -/.      l!  ,,'    ,/,-.  i"iii   ,r,  tlun  tlii^  line  dnidt-  tliu  i|u.idiilati.-r,d  a-.  r(.-i|uircd. 

It   ,,/  i'l    n<'t  |Mi.illcl  111  i/i   lii.iw  (///     ,/.  ,uul   iin.i.un-  /,    in  //.     jdiii  .i,'//. 
I  lu  M  ^//  diMilf--  till-  i|iiadtilatcral  as  rtiiuiri'd. 

l(  J/i  Il-i!  1.111-1110  ihc  .|ii.idril.ili.'t.il  <lraw  //    .i./iiiut  indiratcd  in  the  t'l^urc) 
111  I  Mil- 1  (/./  Ill  .  .     I  )i.i\v  /■;     ^'i'  10  iiiLL-t  1/1  111  I  Ik-ti  ^ :'  Is  till-  line  re'|uired. 

Tiif  .d>u\L-  leasMiiin.-  is  im  tin'  assiiiii|itii  in  ll,  il  ,//  ■■  icets  /',   in  .'      Siij)|)Osc 
ii.iw   It    nm-t    .'/    in   /.     Jiiin    /',/   atul 
lirau-  /■'■   Mil  h   ill. It  Ck, — ^_        q 

lu.idl,  /,-.i(-  :     ■  :{■:,/'     ,-.  :  :/.  /  ?""~~'~~~-:>L 

If  /,■  d.i  nut  I  uini  ide  Willi  .,•   there  •'  '    '  -^         -^** 

are  t\v..  1  .i^is  in  run^ider  aii'irdm^ 
.Is  k  Is  !  iluceii  ,  and  ,/  or  hel"een 
1,'  and  <i      ^  'nnsaler  the  lnrnier  i  ,isc. 


riir.iu-ii  k  dri'.v  iiiii  |iar.iilel  in  .,/■  ' -■'C^ I 

.md  nueling  A   m  in.    Join  ^7;;.      riu-n       L,*^''         /^ 
this  1,  ilie  ri'juired  line  dividiii::   the  nrj 

■  |il.idril.ili  ral   lU    m   smh   a  w,i\    lii.i! 

■  |uadl.  ii'ii!,^  '.  'luaiil,  ,i,v/.', ,;'      ■ '.  ; 


—  C 


57:  I'kdI'ONi  I  liiS    i(,  -- 

"^iiiiil  irl\  il  1:  Will   l]i  twciii  ^-   iticl  ,1. 

<-'  '-i-'  It  111'  r<  |:iiri.|  I..  ,liM,li-  ,//.,-./  into,  s.iv.  tliri'c  |..irl>  iii  ili..-  r,ltlo^ 
(Z  :  -.1  .  it.  hy  lilies  tlini  i^ii  .iiu   imint  ,,'  iii  tlic  siilc  ■(./  liir-l  li^iirci. 

Unw  ,//.  a'lii  <liM<!;iu  tlic    i  Lulril  iter.;!  ,;.■  iiilo  three  p.irt-,  such  th.U 
.  ..mi./  :  ■|ii,i'!l.  ,/«;'■/  ■       ,/.',■     ,-  :  -/  ;  //. 

I  htn-  .lu  \.iriiiiw  I  Ki-.  If  (  .iii-i(iir  k  mr-liii^;  ,i^  /.iinl  w  .itr  li^th  on  A-,  Imth 
oil  ,//',  cr  ..lie  on  .;/•  .iiid  une  on  .'.■,  |  he  iiiiihn.l  hiH  he  (Jjmoii,  tioni  working; 
out  onu  rasf,  s,iv  liic  l.isi. 

Join  V,  v'/.      IC  . .'  !"•  |ui  lilcl  lo  ,./.  .;v  (  (It,  ,.|f  the  lii.iii^lc  ,,/.■  siK  h  th.U 

,■./,     . 11. 1. 11,  „/,v     ,7  :  ,/(  .  [v.  .vj] 

If  ,7  lie  lint  |iirilhl  ;.i  .,', ,  ,li.nv  ,/'/  [Jir.ilkl  to  ,■/  in.i  nu-i-tiiii;  Am  '/ ; 
ihi-n   -//  ilniilc^  till-   .|u,i(liil..tti  i!   ni   »ii(  h  a   wiy  th.it 

■lii.ill.  ;./.'/     ^1  I  hU.  -///'v     //  :  (/. 

I  lu'ii  ,i|.|.h  l'ro|,  s,ii,,ti  ;|  |,,  (iriwl'ruiii  .-  a  Imc  to  diM.lc  the  .|u.i.lri 
l.itii  il  ((/'//;•  III  till-  r.it]..  Ill  ,  :      ./, 

"■'I'l'  "■'"II  ,,  iir  iIiM.Mi  m,,  hln^  whi<  h  (liMclc  t.ie  iiujijiilikr.il  .;/-,/ 
into   ihrte   |,irs   »1i..m-  .m-.i     .ii.     mi    tin-   i.itio-,   ,,1',:  :   ./  ;  ;/. 

I'hi-  L,i-c  \Ma-ii  ,///  HI,  c:s  A,   pi. ..hi,  ,  ,|  m.iy  lu-  ((.HMckrcil  .is  al.oM-. 

U  c  CniiM  |,r.MrLi|  m  .i  ..iiiul  ir  ni, inner  it'  the  ■|ii,i<lril.iler.il  ,fA./ were  to  he 
iliMiieil  l'\   lilies  ilr.i'Mi  IroMi  ,,  into  .1  j^re.iter  iiuiiiher  of  i.,irts  in  uueii  r.ilio,. 

■|  he  .mini  lit  Ion  ..I  this  I  IK, 1 1.  .,11  ion  I,. I  in.inil,,t  i  ,,rru|ition  ,  il  wli.il  lun  liil 
iii.iy  li:i\e  pv,  n.  .'Mieh  el.iiiM  s  ,i,  those  .ii  the  ht^innm..;  .imi  in,|  h,  would 
only  li.ivi  ill!  lulled  in  the  di>eus-.ioii  of  the  eoiistriK  tion  ,tnd  jiroof. 


Attif  ihr  iMiiiiu  iatinn  (d  l'f()pii-,iiioii  V'.  W  ()i-|)ckc's  tfaiishi- 
tioii  (it  ttic  Ar.il'i.m  M.S.  loiuluclcs  .i-,  tullous; 

"  l-'iul  ot  lh(;  trc.aisc.  \\\:  Ikivc  toiitiiicd  oiirsi-lvcs  lo 
oi\  111},^  llu-  <_Mumci,iti(iiis  without  the  ilcinoiistratious,  btxausc 
ihr.  denioiiMtfatioii.s  arc  ca^^).  ' 


IV. 


Al'I'IADIX 

111     ll.r     l.irlltr     I-'.'  I      1"'\<-     Kl.   lU'l     '"     "'.ik^     CJll     llUl^H'IlS    III     l^^lltf 

uiiPiii  I  I  iDtf  HOC,  -Villi  c'l  lliiM'  Will  i.ii!  I'll!  IinIk-iI  till  l.ilir;  li'r 
(.A.iiniili,  th.ii   >'t    Miili.iiiiiiuil    |;.i-.ii  .,11111^  111    1570.  "I    I  .  i.ii.ir.l.i   l'i>.mo  ill 

iSd:    .mil    till'    ^iioii'l    nil t    "I     I  ■!' .1     i'.ii  iiliilo  •.    "^.inni.i       111    i;.*,','- 

It  li.iN  l»<ii  ri.iii.iikr'1  tiiii  111  I  in  .1  >  iriitiiKiii  <t  till-  ^11  jilt  >*■!>  Ii.i-i.ll 
illlli'iiy  "I"'"  lli-il  "I  i<i>l.ir'i".  I'lit,  "ti  .M.iritil  i.t  prmni)  111  |.!ll.lir;ili.,li, 
to   I'.i.'iiKMii  i.mli.     .1  illy  hclonys  tin    .  mill  111   ;        Kin/iiit;  tin    |.r..l>U  11,- mi 

1  I.M-I(lll>    Ml     Ili^lU-. 

\\  lull'  tew  iiuMi<iiiiiiiiH  tic.it  I'f  til.'  siitiKit  111  liic  tally  |i.irl.  tlicir  iiiiiiilicr 
i,„  ,,.  I  ,  ;n  ■  i  '  ••  1  |i.irl,  <><  the  sutcxtilh  <  tntiir-  Fn  >u.  1  ctiliii>{  1  cnturiis 
tin.  t.r,  .  iii.rnHnis  .iiu!  no  iiscliil  imi,  ;  In-  scivtii  by  the 

|,til,|i(,,!,.  11  1..K  .1  ;iii  t\in  :ii.i'ri.Miiuttly  r.in,..  ,.,  ,,  ..  Ii  m.hiI.I  >ccn  . 
Itiiwi-vir,  .i.s  it  tlic  Milijctt  lii..ttir  wtic  of  siilt!rn.iit  itilcii  >t  I"  »  iri.iiit,  a- 
I  iinil.Uiioii  ol  the  lii-tory  '•!  the  iiruMuii-.  .1  -cUdiuii  ot  -in  li  nUniin-  in 
tli>  I'Linni.  (II  ti.  stamLiril  or  poimlar  vM.ik-  .Mintlic  tti:tiii;;>.  oi  tiiuiuiit 
-.(•itlitiM^  Ilk.  r.iit.iulia.  llinj;.!!-.  Niwioii.  K<|.Ur  and  Kiikr;  (j(  to  "yt:'  lai 
ailuU>.  iiaii.piiltts  or  lii.i.k-  vvlmii  ti..ii  put-  "f  iW  Niilijtcl ;  (41  to  ilis- 
(ii^ioitsol  «li\i-.u>ii    i.rol.k-lii-  ic.un.i^   -'-        '     1     1  m   iikiIi".N   lor 

thiir  sulillii'li. 

No  .inoiint  I-  i.ikiii  "f  till.-  iMiiiiHf  lilii.iliiif  oil  lilt  >livi>ioii  1.1  the 
<  irriiiiitir.  1  I  •■  ■■!  1  .  1.  ;>  .  I1..111  wlmh  <  (itri>|..>iiiliiit;  <livi-.ion-  ol  n-  ii.a 
naililv  llou       I  iloii^;  this  liiiiiiiay  III  luiini!  Ill  :   I'.  llAi  iiM  w.n. 

J>:,l,ht,.        ..   ,  A:  ^  „,.:/  ,h,r  Jul.'  ,  .  ,,/••■...','/../,,.  Lcip/iK. 

1S7J.  I.'  :   ',00  y\>.  .  aii-i  III  .\.  Mii/->  m  ki  ■   '  A  r  .-./«/«//;•, 

I.ii|i/if;  uiiil  I'liilili.  I'l'.v  '' +  -1  J  1>1'. 

i:\<ipt  tor  .li.out  a  (lo/Lii  titles,  .ill  till  liiMik-  or  |ii|.cr>  iiaiitiouci!  li,i\c 
lnTii  |i.r-<i.ii.lU  .xaiiiiiit.!.  In  iimi>  <  aM-  it  hiII  W  luuii.l  thai  i.iiK  .1  Mh_ii.- 
|,r..M.  Ill  (iitiii  l.u  ltd  -  l'ro|.o-itioiis  m,  za.  :(>  or  i7>  is  trt-Atnl  n.  ilu-  I'ln  i-- 

U  li  II.    1   !•■ 

.-,.1,1,   I/,,  ,  111  i.i.a-  I  I  I  11:. u  .lUo  In-  n--.  |'|iIliiiiiu  to 

tills  ll    I 


/; 


1/ /■   (,'  ■iiii/r/t!. 


,_;.,,, _-\\     >,iiMi;p.      /I,;.   /./.,'    /Mil,  Im:!  ^ 

NuiiiIh'i^. 

••lllill.l      IL.li.     l-li    i;..»Iil1iiiK>     .\ll    iKl     I  Li-l,-  ..    "  h       :.■  ..m    y.  m.i,  hi    Ull4 

iii-f,  il.i  lii    u.-i.l.n.  .null  »ic  iiiii'   Haclu-  in  .lie  amlioi   lia  -u  li   ,illM.  .■■Iir  |4.(;>  11 

.;. II.. iiiiiiiiifr  I'topoi/.  K'-'*'.'"'-  *>''"''l>''  '"''k  "'■■"''■"■    I  liiil'.aiK'" 

ion  Witikiln.  I  il;uh'ii.  i.i.l.iiili.lmi  VkU.Immi.  liii-  kt.Uii,  «k  111..11 

,11,  1,1.  hi  ..Hi-  14.  ..Ml.  HI-,  ll  I    III  11;.      \  ..■■«. 111.  11  1114  \' .11  1  i;;iir.ii." 

;.  I  likKM.l.  .\  "  t '.lllill.l'  hIi.i  ll  Ik^iii~  •■M.^-.i  \.  I  ,in,i.:li,i,  t;i,i 
1,1  til  ...iiiii.  I  u-i  .illi  I''  'ii  M  i--i'i.  11'  ris|"-t.i  di  ii.i  ii.i  1  I.  1 '111  .1  1"  nii-ii.  tti 
1. 1  ii'isii  1  t,irt:i-li  it.i.  Ill-         Mil. in. ' 

,,  ,        ^  ,     ,_.-.  ...lu    I..    K.  u. 
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Mtmt  iii.',rr.   •  r/f  dm  ,11.:  ■■  :,ii:n>i  ,f.7r  ,//,    Irrl'ini:.    ■.■ 

kiirur  :,i  Jar    fnl,  nuhl.      I.illindl. 


Ku  -> 


•  1 1,  r 


\',n  1  luil'iiii;  ilfi   At' 
Ul.ll     1. It.  Ill   iil.iiiutl. 
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^      '■      I'-     r.iMiiiii.        /h:;rS'iritm    iptcuhdoiiiim    m,i//i,m,iti.in,>ii    .! 
/•'iMiiiiniiii  III,)-.      1  .uinni. 
i. !■.;•-    ■,04-.i07. 

U      <   ,  <    I  Wl'  -.       Gi:iiii,l)i,i  I'l.hl:  .1        Rmiii.u-. 

I  ■  .; 

')      }       Kill  II;,        .\^li"nn:ui     11       ■  ''.'';/■';/,?/,■/.     ,/       ii:.>ltl>us    sttlhe 

M.irlii        ri.ij;,ii-|. 

'  K<|.:.;  -  I'lol.l.-m"  iicciir-  'iii  p.  .500  nl  tlii-  «..rk  {0/1,1  ,  K,f.,ii  vl.  hri-Ah. 
111.  4OM.  It  1-  :  ••  lo  ili\i<l..  ihe  art-.i  ..1  .1  ..tiin  itclr  in  a  cirMin  nii,.  \,\  a  ,i:.ti(;lii 
line  .ii.iuii  iliioimh  -i  ;;nii,  |.,|iii  ,,n  ihi-  ili.imi-tir  it  ..11  iho  .li.iiiut.r  |.t.-lui<il."  (t/. 
A.  <i.  K\MNKk,  ii,  „ /ii,  ■■■;  i/.r  .M,iili.  iv,  »«').  (itiiim^itii,  iSoo;  M.  (  vMdk.  \'r- 
/<j;/«V'«  ••■'•■•  II.  ;oS.  I.fi|./.in,  itj.oi.  Ki-|lcr  »;is  lei  1.,  ilii-  (.t.il.k-in 
tilery  <.f  llif  p.ilti  Ml   til,-  |.|.imN.       Ii   hi,  i<en  allatknl   liv  in.inv  iii.illitiii   • 

"y  ■•  V  u  ■"•■   ii-i'v  ■   ,  1      ■■     i.  , ,:  -:  .-, .  I ,  s-,„  :  . ,  I-  ,         :     . ,    ,  ■ 
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V  lu  ri-  ilic  lA.ict  datts  art  given. 
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ii,-.     I  ill,  iif  |-i-i;a 


H,,sM.l,  .iikI   l..iiilui-.     (O.  <..  >>•   Km. I  I..  .!/,(/■;.  "/,!,'(  .',..    ;/,;.'.;'«./;  ..l.;-te    A!.- 

thcilciiii;,    l>nliir    Tlicil.    l.ii|./i;,'.    I  ^^ON  ;     Arli.  1.-.    "K.-iiKr^    Aiif|;.il.c.  Na-     ,1-., 

(       Ih'ii'iS,    I'Kuo  ,p>iir,tl  •iiij  Mtilh,!iixii,,t:  Ihtioinry.      Nt.'.v   clni  n,    l.ii.ilMii, 
l^l,;.    1.   7o.',.) 

i(.i.-      Sm;k\N1M     Cnkimwm.        Hn„!.,t     -,ometriu-lu-     qii.-^luii     m.t     lutrt 
■..'I'ldl,  II.       Alll--ICI>l.lIll. 

li,:.  „,,,■,,  :.  .,;.,,  I..  !„■  f..iiii.l  :l!  llic  rn  I  .4"  J-llW  -IM-  •-!,  i-  I\n  D"!' 
J':  I  tr  I  ,/■■■  '.niiK.r.n  .  Ain^trnl-cm.  I'M'..  Aii'.llRr  .iiiii..ii;  ria,:ta!u^  l;l'm- 
tmlricu-.  D.inma'n  luin.l.Mt  ,(:li..iu--  .i.Hi. -tu  n  |ul.i-rMl/l  |  (iiitcli  M-lMs;i.iniiin  1  uilmiit. 
Ain^ii-iil.iiu,  i^i;;  <,im--lh.ii~  ;'<,  i;o  i;.i. 

Wiih  lln-f  i.i. .1,1,1,,-  lluviicn,  (l^-;,; -iS?»  ''"-"■•''  'n'"-'^^"  »'""  •'>'""•'  '"  ''  '^ 
V,'  „,  ..!  .i->  .  (7.  1 1,11-  !<■<  .„/«/.',■•/,■>  ,/,  (■/;;.  //m-ai-.  Ani-lcfl  u,i,  \1.  :4  ••»i"l  '■')■  "^o"'- 
'  I  ImvT  ,1„uI,.  r.  i\:,:i-.-  .\i\hhl.  I'd!  -Ii'»"  iliU  Sy|.r.ui,it  ('Ar.liiinci  -  w-rk 
1,,,,    II  11,-1, i!r,l    ,1,:..    I  ii-li-li,    r,.irr.iTi-.a    ii.l    j.  :hli -li,,l    .^^    M\    r,rn;iii,il    wi.rk     l>y 

II ,.is   Kiirl.l   .  1,-^4  ,'-i',.=  'm:    ./    :.!i>i!i.  ■■       .'-,■.•'/  ,!.'  i.»,'tnir  -  '     ■'■      /'"   -• 

,;«./  .laiioii'Ji  ilh  'I  ■      I.Mii.li.!!.  \i,l"    I  . 

II, I-      l.ri.niiii    \.\,\   ('ill  IN.      I'll '1,1-iiih  Ilia    anthiihlicii    >t    ^,  •■in,  tiuii   i:i:n^ 

\, ■run,/,  III   ii'ii  ..     : i-yihh-ul'  in    l.,itiniiin   fi.nislnhi  <r   I/'.  .V '/'///■';,    A'.   /• 

l.ii.:,Un'i  l!.it.iV(,riiMi. 

,l,,f,_  I.  Si'l  !|il  1  I.,  ./  ;m'W'///.w//  l'.\tr,uti,'ii  rr  ,1  i,>iiip<iiJi,ri  coHtdwn  I'f 
l/ii  '.in,f,  ./'/,/  i':<'\'"  I'lr/'/niu  v.  .v,'/,./,,/  oiil  .7  /''/,  A  ,7.  ,iii,i  !,it>l  wnhrs. 
Whn-r,  lit.'  i$ii,ld,,i  ,v.'iil  .yo  /•>■■■/■:,  in,  ^  .////,  .liith."  <  liir,  iitioii,  laii,^  f^^r 
t/i,  iihifl  /-,ii/.  p,il,,ini,.l  'iy  ,1  I'.tt.r  ,iiul  i'r:,hr  :,'./i,  l^ian  i'\  a>i\  Jorin,  r 
-.,■11/, r.      l.iiiHh.n. 

\,,,,In.r  ,,li!i..ii.  I'm;;  -..n.i  ,•!::  -  ii  •■ .  . .,  i.-,  u.l  .m.l  fnl.aii;^'.."  I  ...i\,|..ii.  t''-;  ; 
■■n',»  i.,ll..n>'lli  |i.|i.  N4  M--  -^  ...ni.i.Mi  i,.-:,u,UMii  .,(  llu-  iliin-....,  ..1  .lil  n;;lu  linol 
li-urt-.  V,T\  i.U'.i>.,n:  .in,l  lull  cf  .i,-li;;lu  in  pi.iciiM':  Al-i.  iii.  -I  pi  .linLlf  l.i  -M 
-iTrv,  il;!''  ;  -•  ''r  •■ilu-i-  ili.n  au  '1'  -ii""-  l"  in.ikr  :,iiy  In,-l,'^urL.' 

Kii,,  A.  .\M'FkM,N.  l-:\,ra/.i/i<  n:,iii  m.illitin^ithurKni  l\,\u  rmihi.  dm- 
/iihiis.  i^hi,s/;,'iiiiiii  a/ijiii'/,  ,;ii^i<-  ih!^iliis/ni,>riiw  /inn  hiijii^  tmn  rJnu 
,i,:i.  Mat/i,nui/io<riiin  uii^,  ma  i.\<  niniy.  l-:ii<>d,Uu<ii,<n.      l',iri,.ii>. 

1  ■!..!. Km-  ill  .liM-i',!,  uf  .1  ii.,in.-'r.  »rli  n  I,  icmci.' ( 'l.u  ;i!-  \y'Qn,  ■  '  '■■  /'■■■  /  JJi,i 
I':  \>\ .  I  .  ml. .11.  i'i40.  I'p.  TT   .-''■ 

1645-C.  Hi  M.KN>.      0,u:>\i,  Ci-ml'.H.s.  \l,    190.S,  pp.   2.(1-2-:    .M9-2.'5. 

s,,i,i!i..ii  of  •■  h.iliini  ln.inL;iiliuii.  ,\  |iiiiirt..  in  l.ilire  ilat...  l.if.iii.iiii  -ecu,   '  1  i'',45>; 

m l.,i!i..i'- ,il    •■  I  11.111:;.   .\  1  ■<,-...,  1 11-  u',,  iinniiit.-  liiu-.i  IM.,  ,livi,l,  n  in- i--l  n',1.1  lim-.i, 

1,,,   u.',' Ill   utr.fHK-  iMt-"l)l;l     .1  .\1>I,C  l.if.in.uii  iliM.l.Uiu'   (ir.^o    i"'^,.     >li'  .i1-=> 
11. .le  111.  ill    \<''^-,~  ]■  IKriViulli. 

Id:;---!-'.     \  \N    S>ll,>iiliN.       E\,rata/hii;-iii    iiui/luma/icannn    lil\r   primus 
"' i,>ii/nhiis     pr.ip,-.-.://,  ntnn     .iri/hnulhuivm     >/    :.:;ojnh/ruiu~-in     an/Krvvn. 
I. Mi;, I    li.it.iv. 

I'l.  |..  i.|'l'.  107  110.  /'.v.'. /;,.■,/,-.'/),  .\Mi-ttTil.im.  i',:,;.  pp  107-110.  ('..nci-rninsj 
,1  S.  Ii.">i,n  .M-^.  ,'l'  i''4--'''.  u-i-,1  !->  Il,i>^,ns  .iii'i  ■'(  inli-tL--i  in  tin-  c.,iincili',ii,  (f. 
(  .  II'-,..I.N-.   ('<;,■/..  (."///".,■.',..,  li.llH-  \l,  liyof*.  p.  1,5  tt. 

166-  I ).  S,  ll\v|..N  I KK.  iiivmctrhu  /'rii,ti,-at  lurrtii'  ft  aiu'/ai-  I.Wri  11  ... 
nil/  :i,.',>i  /iiitz/i,/i,ii  Addlti.iihii  mid  luiuii  /'i\i/nn  7,  rni,i'/r,t  diir./i 
(,.   .1.   Ji,:.';Iti n.      Nurnlicrt;. 

■■\.iii  .Vu-lliiiliiiii;  ,kr  1- ii;iir,ii  in  i;;,uli,-  '.ni,!  iinj;k-iche  TIkiI."  pp.  I'iy-J;,^; 
p,  (iO.  llu-  pt..lil>in  Mu  ilii-  1.>-I  p.i-.  i-  l,,k..ll  fr.iiu  1;.  llK.^\U,K.  /'■//;,•,•«.'";, .'<■;,; 
/•.'.lu'.iriim  iii,,''t:,iii:.i.  .M.upiu^,  I'ii;.  p  'I'l-  ■■  \""n  Au-:hc,hini;ir,  .kr  .Vcckir 
\S  R-cii,,  ."  pp.  r'17    .-"^.i. 
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1674— C.  F.  M.  I )|  ~<  KM  IS.      Ciiniis  Sill  niunJui  miilhi'naticu<.      I,ij;iiimi. 

•■  I  !■■  ti'^^MMiuni  |rl.in.iriiill  i!ivi,ii,ii.',"  !,    (;i     5^l  ,    -.■,  (.ml  rililMi;,   I'n;'- 

167^) — I.  N'l.uiiiN.     Afithnutiia  I'ni: irsuln.     ( '.im.ilirigi.ie,  mihcvi:. 

I'leli.  ~.  ]..  I  :''i  ( I'f!..  \\.  I'i'.  1--^  i}}  •■!  till'  \-l«ii  t'liliMTi).  Till.  I  r.lili-in  h.i. 
iliMii--'.-  .1  K.tiuf  ■IflivfKil  I  icicilifi.  \U-f,  i.rr  (':•!  u-  /'•>ii  irit.i' .'!  Sir  /i,iu,  A'.Tc.'''; 
and  /'  •'■  t' /-■(.. I.y  I.  IMlt-ton,  |..,n.|(.ii,   i^:o.  |.  \ciiil. 

16S4  —  l'.  Mk.rM.  ./  ///su)i/r.<r  '•/  Ci'"i/'i//iif.','>ii.  .Uti  rii(}ti<>ns  ii'h/  .I/i'/ikiJ 
/'■;/-A  !iy  Ii)hn  Wail's.      I  .nii<l.'>n,   1685. 

I  111  lii-'  -  I'M-Ki^  1-  |.itnt.-.l  a  l.-t,  r.  i!,ii.i|  N..v.  i',s^.  (r.ni  .Siri.lL-  1..  W.illi-.  It 
di-cu.-i--  tu.i  piiil.li  III I n  1-1'. 11 ,  ,,!  .1  iri.in^lt  . 

1687- J.  lU.kN"U.i.i.  '•Solutio  ,il..:clir.ii(  a  I'rohlcin.iti-i  tic  '|!i,ulri-,Li  tinnc 
tri,ini;!ili  xmIciii,  pur  d'l.i^  nomiilL-.  icrMs."  ./,•/,;  Kmdit.riiiH,  \<>f<-. 
pp.  6i7-(>.\5. 

.\l-. .  ir,  ( '/f ;,;.  ( :.in.\  .i,-.  1744.  I,  i;N   ,i,>  :;.,■,■  In  1 1  lu-i  II,  'p;  I.     I  n  tliu  -niui  i,  .11  of  llii- 

i|Ur-li"n  l;<Miii'ulli  Is  111  I  1,1  I  Ik-  iiiIl'i -i  i  :h I  .i  ruiiir  ,iii>l  .1  uiivl-  •!  ilic  f.  miiIi  ili;;rii'. 

ih.u  I-.  lo  111  ciju.ui'>ii  of  the  eij^lilh  iluyrtv.  \\v\  ).-,  in  iln-  .cmihIi  r.iui..n  oT 
Ki.i  ■  HI  it  (  "MiiKkor^-K,  Inu!.  </,  (Ic'iuinc.  I', in-,  ivoo.  vm-  IiikI  riol.lcin  45.',  i-: 
■■  r.ul.it;iT    nil    lii,iiij,'!i'  r|iiilcoi,.|iiL-   lm    'lu.itii'    ]arlu-.   u|iiu  .iKiiU-s    p.n    .|.-ii\    'lionr. 

pUpcllcliLUl.lIK-  illIU-  lllr,;"  I  !n-  |  Hoi  ilulll  «  .U  .oKcl  |,v  1  '  I  I  o-|  iit.ll  l„|oK  I  7O4. 
tllV    \l.ll     of    lli,    iUmIIi,    ill     ,!    I  .i,tlul|nou-    Work.    J  1  .ill,-  .llhl.yft,/!!,-   ./tt    >l,;tl,-lli   ,,ii,/u,     , 

I'nris.  1707.  \>\K  400  407.  .\-  llir  r.Mill  ot  ,  oruv|i..ii.|.  m-c  in  1.'  hiltrun- ii,iit.  ■!.■ 
M :lli..  loiiH-.  I  \  II.  is,,4  iiyoo.  iJiirMioii,  j  .in4  -H-.  l.on.i  wrote  the  lii-tory  of  the 
I'rolkiii:  "I  K.rn.i.'i  'ill  sojir.l  I.i  -torn  di  iiii  jirol.iciua  |im-'.ii|o  i  IcllK  llt.lic."  />'/■/. 
.1/.;.'''/..  iiyo;,  I,;',  IV,  4,s  j|.  l,i.-il.iiit/\  mum-  apjitar^  in  ihi^  connection.  >ce  note- on 
i'i4;     I  .  lli;>i;.-ii.. 

i6.S8~J.  I  i/\N  \M.  /.'iisa^,-  Ju  cVDi/'iis  dc  pnfurtirn  i\/'/i,/iii'  ,-t  J.'in.^ntrr  .fiiii,- 
riiiviiiri  LI  iirt  tt  /iiii/,\  </  au^miiiti-  (fitii  'I'raiti-  lic  ia  dirninn  ,/i  >■  cluiiiit'i. 
Paris. 

'■  |l|\,-ion  (1.  -  ih  ini|.s,"  pp.  N.^M^-  '-'liU'ii  r.--.  i.  corri;;.:  t-t  cullcrciMciil  rclon  In 
p.ir  I.  1 1.  (  iiiMci.      I'.iri-.   I7';4.  Pi'-   i''.---,-7- 

i6i)4-  .•<.  It.  ('i  h,K,  .  Trnih  di  (ii.'iiiiirii  siir  /<■  tirraiii  at  end  of  (n-iinii'tn,- 
prati.im-.  mi  pnitiipit  di  la  ^^i:  imtrii  siir  /<-  /<///(-;-  ,-/  siir  If  hrrain. 
Aiiislctihun. 

i6i;9 — J.  (»/AN.\M.      Ci'uis  di-  miUluohitlipu-.  nouv.  cM.  lomc  3.      I'aris. 

l'->!4cs  ;.i-^'4-  (Iciltiilli  li.insl.ition;  .li::,cil<ii^.  ,/,,  ^,  la.iliiii,  hUii  Ji\iir,n  n.i  't 
<"'"'.,'■,'''"'■"   I'li'i  i.'.'in  s  I'l'iiu-  Aii'iiiiiii^-  ui  I'lii/.n.      1-i.iiiklui;  u.  Lcip/i};,  177'.. 

1704 — Cil  Is.VKK.      Ap/'Hiatiiiii  di-  i'al::,ihn  it  la  ^t'liinitru.      I'.ins. 

.Mtlloimh  'Ik-  •■jpploli.iti.iii  ■■  ,ii;iK-.l  l,y  I  ..iitt-liL-lk-  1,  .l.ili-.l  -'i:;  |uilli-t  I7O4"  the 
work  wa.-.  Iirst  piii.li.h.  .1  111  1710;  -.xonrl  clition  ••r.-\iK-,  coniyc-e  c-'t  cnnMiiri.ilik-incnt 
auynK-nlcc  ji.ii  I'.vulcni,"  I'.iri-.  17^1,  pp.  4;    47;  .ui.iImic  .li<ii>„i,,ii  only. 

^•:V)—l't>i'l;-  Dkiiukk.  /.,;  si:,nu  ds  ;,■'»///,>/•,  >  (y,-)  ,■/,-  /,;  //iniri,-  it  la  ptati- 
qiu'  dt  III  xi<""ilr.'i:      I'aris. 

"Dc  la  i;io.i,'.,K- on  .livisi  .11  ik-s  champ.."  pp.  271;- ;:o;  -iui.i-.ns  ..r  tiiaiifjlo,  rect- 
angle It.ipe/;uni.,  poU^'oti.. 

1740— N'.  S.^CNiiKKsuN.     J;lim,-nts  -;/  Al^ihia  ill  till  I'l'iiks,  vol.  2.   ("ainbridyc. 

r.l^'e-  ,=  4'i-.-,-4. 

1747— 'I'.  Si\ii>>(iN.      f-.hiih-nti  lit  I'laiw  Giiiir.itrx.      I.otid.m, 

rat;es  isi-i;.':  new  e.l.,  I..,ii-ioii,   isji,  pp.  J07    io'<  .   l.iken  froni  Newton  (i'^i7^ii. 

A.  r, 
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l.L'<   I.ll>>    l;n()k    1 'N    Ml\l-I' >N-    <>l     I  KU   KIS      W 

h'ti,  .iiitti'     III    •iii'i,\^i>i    :i:tiiiil"i inn.       TuiiiiN    -iiiinilus. 


17;-      I,^    Ki  i  I 
l..iiis.miu-. 

(li.iiiiir    ■;:     ■■~>Ki' I,  .  !    1  ,;ii     I'r.il.k-maUmi    :v\    ciiciilnni    p.riin.-nlniiii." 

Tliif.-..!  till-  J.^^liI  i.r..l.l,Mi- "hi'li  1  ■•■l.r  litre  ,li,cii"c-.  by  llii-  ni.lli..,!  ..f  trial  .iii.l 
rrror  nii-l  lal.li->  ..f  lirculai  an-,  and  l.i;;aiilliinic  Mnt-,  and  lan;;.iU-.  an-  'if  mtnt-l  l.i 
ii>.  Tli'>.-  are:  rr..Mt-ni  :,  "  To  liml  llie  -ecl.ir  of  tin-  cir.-lr  ACn  wlnrli  1,  ■IivmIc-.I 
1  V  till-  iliuni    (A  iiiP.  i«(i  wjiial  paits,  mi  lliat  llu-  liian(;k-  .R'/.'  -liall  In-  f|i'.il  i  ,  il.c 

si'^Mi.Ml  M.lir      fi..l.Uin  4,  --(.ivu,  llu-  Mini  cin-k-  Al-.ni'.  |.. -lra«  _fr..m  tia-  ] .1 

A  a  i-lii.r.l  An  ulii.li  "ill  -IivkU-  llie  s,-iiii-ciivl>.-  into  two  <-|aal  |>arlv  r.-M.-iii  5. 
'-  Irom  a  i".uil  A  ..I  iIil-  rirniii.l.t.-ncc  of  a  cirrlc,  to  >lia«  l«o  lIlm-'K  .;/■■.  ./C  « Im-li 
shall  .ii\i(k-  lilt  area  of  thi-  cird.-  iiilo  tlir-.-  c<|ual  |.,irl~.'  ill.i.n.  ■ ,'.  An.  .50.) 
(IrcL'oiy  (1X4O)  roiiM.li-r-  tlif-c  pioLli-nis  a!  llii-  rlo,.- (pi..  1  ^'.  i^^  ■'  hi-  .XpiK-ndis. 
li.i  oilKrc.litionsof  |-.,il..r\  ••lt.io.,hi.-tio.-to„Hi-  ;.  -r  r<  •  ."■'  i,'  ^fml/.n 
l...m!iU,i  l:ii\f.      ll>arl.i-i'il  \..ii<..  l.ii.--li.  .111.      Ti-ti    l.n  l<  ruii-^,  l.<.i|v'^;.  iv'=>- 

!-:;.'       1.  Si\tl'-i'\.      S,!.,t  r.x,  in'u  •./■•>■  yoiiii.;  l^i-.'/uiml^  in  tl;.   ni'ilh,  m^itics. 

1   (HkI'iII. 

l'ioM,.ni  Mil.  |.]'.  14;-''':  iit-»  '  !■  !■>  .1-  I'-  ll'.iolii'^.  l."M.l"ti.  1^10.  v\'.  u-<  ly. 
175^^1.  I  1-.  k.  |.'.\liMl^l.ni.  r.n.yc'h'f.d!,-  <'ii  Di.tioini.in.  >;iii,>iii,-  d, s 
A,-/,'//,.  .  .  .w/.  ,11  ././'.  ./  //^/'-'/V  f.ir  \/.  nid,>nt.  ,1  ..:innt  ,1  la  pni  ti, 
iii,i//uiii'ifi,/ii,-  fur  .\f.  d' Aitiiil'i-ft.      \'m\<. 

Aiii.-l.- --(K'.d. -U-";  iiio-ily  .I.-.-ii|.!ivi-  -A  mliIi...],  ..I  I  .ui-U' i-  1  1  704 '  .lU'l  •  lire 
I  l'.V4i. 

i-'..S      1.    A.    I-J  I  I  N,      •■  .Niillosiii  .u    i-iiTLt-r    •.ciinrtriM  lit  n    .XuIi^hj  n."    .//' 
hniid/iiiiX'ii  dtf  Churliir-tlich  I'liunscluii  .■H-a.i,mi,,i,r   ll'i'^, 'is,ii.i/f<ii,  \. 
!(<■;    iijf). 

I  I-'.-  Siif-ili.-.  I'l'.  1'':  1^::  •- \l.ui  -oil  /t-iiji-n,  wii- i-inc  jt-ili--  i,'t-ra(lliniclit(.-  Ki^'iir 
.iur,  h  r.ir.uulliimii  m  i-im-  ^;.(;.l.cia-  .Xn/alil' i;l.--i(-|R-r  Tlii-il.-  /riscliiiillrii  wt-nlt-n 
kaiiii."  /-.iL-ili-  .\iili;.il'i.-.  1>1'.  1'^:  1^7:  "lain.  /irkt-Mladic  .hirc-li  paralk-limifii  in 
L-iiu-  -i-i;i-Ikiu-  ,\ii/alil  i;l.i,-liii  TIk-iIl-  /n  /rrM.linti'K-n."  Drilii-  Aiift;aln-.  pp.  iS7-ii/>: 
••  liir"  i|..|i<-  uml  (Irim.lliiiu-  i-inr  niifiiilil->ti-lii.nili-ii  ^t-ilil.--.  la-n  I'ar.iin-Ulaclu-  i-l 
141-,  1. LP,.  111.111  -i'll  ili.-M-li..-  iluiJi  I'.ir.ill.llinicn  in  )i  ijliiili-  ■riit.-iU-  /er-cliiiciilcn."' 
I  I;m  ;;-.i'.n   111   -ily  .ih.ilyiii-. 

i77.'(:-'i      /.    //.    /.■iwhr/'    d,ul^ch,-    ^-^hrt:!-    IU-i<l:<\  cii  ~J.      I  lri.i:is-L-i.-l>cn 
\.iii    |.ili.   IkriiMiilli-      1;, 111(1   -'.    ikiiiii,   I  7."^.'. 

r.iUr-    41:     1  ;.  llipl.il.,1    lr.iL;m.l,l    ..I    a    klU  i    li-lii    i i-il    '"    I.    \-   Shlu-i  sii.lat;. 

.\n.il>ru-  -m!,i',i,.i'.  1,v  i|ii.i.lr.itn-  i-.|r„iIion  of  tin-  |Tol.lriii:  ••Km  l-ild  .•//■'.V  »>li  lif- 
ill  A/:J-J:  Wk-i-ii,  111  A/lV'  .V.kuliM  i-t.  -...;i  iluuii  i-iiu-  ,L;i-ra.li-  l.inu-  A-I/-0 
(■vllitiU  w.-iiUn,  .las,  s.,«..hl  .hi  \\  u- 11  .iK  .lis  .X.k.il.  M  in  l.clii-l.ii;i-r  \  .ili.illiiiss 
-riluill  wiT.lc."  [A/i('l>  Is  a  iiii.i-hil.i'.r.l  .111. 1  A/-  is  .i  -ir.ii-lil  line  s.^hkiu  j..iiiing 
p. ml-. .11  the  .ipp.isiu- si.k-s  .//'.  A(' t<-speciivL-ly.  1 

In  i]\L-  y.  Ill  11.1/  ■>/■/-'/.•  /ii./itii  Vil'i,;'i,i'ii;i/  .V".  iV.'i-.  1.(14.  ^ '.  '•■>•  ^-  ''  lliii'ly^i 
pi,.p..si.l  as  (liif-li..n  -'u:  ••l.iMii  U\..  .iiia.lulalcrals  ill  ih.  ..;.uh-..1  iIh  pij.!  -h-'W 
h..\\  lo  .liau  a  s|..!i-lil  iiiK-  l.isiciiii-  iluni  li..lli."  .\  s.,lu!u,i,  l.yim-an-..|  ,..iiini..ii 
•.ii,.;iiii-  1..  livi  iil'.'l.is  w.is  ..ll,r<-.l  III    i.)is.  Vli,   I7''i. 

17S5  |.  I'.  M  \M  I,-.  {iruiuUicihr  iiiid  ,iuy)ihrlii:h,r  Uiit,rriciit  -.ur  praktiah,  n 
(.li  .nil,  III,.  _^.    Ic-ll.      (liittniL;ili. 

l'.:i;Ls  :i;-;oi:  '■  I  In  ilm^; 'k  r  1  ,  i.l.i  .liii.  h  Kv.  limmi;.  111.  il'mi;  .k-i  li-l.k-r  .Uir.-li 
1.1..-1-  /^.■Kllnllll'^;,'  .\n\\tii.iiin^  .kr  1  luiliiii-sniilli...k-ii  aiil  ii,.iiicli.  rky.  111  -t  iiRincii 
l.,i<-ii  \ork.. iiiiiKii.lt-  l-.ilK-";  .liine  .\iiil.ii;>.  iS04.  pp.  ;.(-■  .;.i7- 

,-,,;  I.  W.  ( 'iil^lsi  I  ,\|.  /'/.  /,'■//■■  :;')ld,i\^>''iihlii^Oi,illiild,k,'ih'iilliiht-il 
Wnininnii^  d,r  /..'d.i.  11,1,'!  d,  r  iKiiihdhn  S/hrlt  ,/,  >  .\'.  M-'rilic 
hiii/viUf  :■"!  /■    It'.  Chiisl'uvii      I'ltfu'c  i'v   .\.  ti.  Is.is'.ncr.      ( in  •in-cn. 


(„  '/',!  IHitll'  ■•      '1hll\  ,    1   .ili.ilin. 

N...  .-4'  i7'»4-  1   -»;•  ','        ■  '■■'' 


lillll 


.\IM'1:NIiI\     i7(S    is-i 


S3 


a  piiiiit  iliii-.  ili.u  if  1  nil-  l.f  'iimn  Irm  it  t..  tm  i-i,  h  -idr  .u  riijht  ,TnL;iv-,  the  iliu'i- 
part>  iiit"  «lii'  li  ihr  tri.iti^;lc  tnii^  li.-i.'im-s  iliviikil.  -h:iU  ..Irt.uii  .i  ^jivrii  rati,  i  "     S..liiiiMn 


part>  lilt"  «lii'  h  Ihr  tri.iti^;lc  tail',  in-i.'im's  iiiviiicil,  >ri;iu  .iiri.uii . 
tiv  !u  |ifrlM'l.i>  111  N".  S-.  I  ;i>:.  |i|>.  .  .     ■"■.     ''^  ••  il.  ■  I  i.iw  .s  .  ! 


11. ,1,  .,|'  il,, 


'/'    ",  itf 


/'I.!'].  ••••'■■  .1,  l.^nil"",  1S14,  |i|i.  ;  , 

iSoi  I,.  l'ii^-\Ni.  R'L'Util  lie  <ir.:r\  /'r,'/-ti<i/.'i'iis  dt-  .;i,'iihln,-  /■,»■///•.  ,'ii 
iltiiiiiilrf  V  /<//■  I'lina/vft-  <il.;('/'ri,/iti  stihant  As  pruidpii  dc  Mum;!-  tt  ■/(• 
Zuivv'/.v.      I'.iri^. 

r.i^i  .  .W.'/i;  i.iini.iii  I'!..  IVr!;::.  i-o'i.    -■     ;.'l  I'unch  iil  ,  I'.ir-,  I'-oj.  ;•;■    10;- 

1  1  I  :   ti.ii  1  1   I..  I'.iii-.   i'<!4.  i'P'   ■.ivU-- 

1.S05      M.   Iln;>'H,      Siimminn^  C'i'iiit!ris,lur  .liifi:^>tl'iii,  Krstcr  'I'hcil.     I'.cilin. 

■■  I  Ir-i'uiii;  >lir  li:;:ii'ii  Muii'li  /i-icliinuii;,"  y\i.  14-:;:  ■"  Tli' ilun^:  iK-r  I  i(;tiii  n 
iluri  11  Kt  ■:hiiuni;,  '  |.|i.  43-51  ;  Ki'i'nii-.  1'^:=  ;  1- .  Ljli'li  tlili' iii  Ir.in-l.i'til  iv  |.  A.  R.  ■-.^ 
1111.1  i-lil.'.l  l.>    i   M.   F.  Wi'i-hi.      |..iul..n,   iv;;. 

iHo;  A.  UkAir.  Pi^'ltiiui  ■^,ii»itfrKum  t':a>i'H/uin  dittiim  ti  diilii /■unctu  i» 
i  /'irii<  •u'ljitahf  sriiiiidi.      ( iR'iNw.ilH. 

1 1:!-  lull  1-  i.ikLii  fi'iii  ( '.  I ..  K  \\  -I  I:.  /.',v  :.,  it,  \!.,iii.  r  r-trr  'I'l-ii.  I.i  i|i/i','.  1  '<.^4■ 
l8o7-   |,  r,  ( 'aim  MARK.      'fritni^ulm  d:i/:ii  a  d<it<i  />n/til"  in  2 /<:ir,',  i  iii/ii.ilts 
iiCrtitdli^.      (llclhw.llil. 

Thi-  :ii!i  .III  1  !!k-  iii.-\'  !«.■  .uc  t.ikcii  frMin  W.  \Vi  ■ih-Im;.  M.ith.  Ku.  ', ; .:  ;,;/.,  iiyOj. 

iSoi^-  1.  Ki  1  1  i;n<i;.  ]''iiil>!i'»ii}  :^<'i'ititri,!nn  tiiaii-^ulum  diitiiin  c  :jui''is  diito 
piiii,!     ■'.'  2  piirft-^  ii,</iiiu't'i  H.'iind:.       I  >>>.       l.und. 

iSiO'    I.  Kl'l.lJ;!- Ki;.      J ')■<)/•/<■  )iii!  ■^,r!ntfn\ii»t  triath^iiluin  (iiiodcutuiue  datum  in 

2  ai,/!iiiii\  di''iiii>ii  itirunt  in  partis  <h/ii(i/'S  i/n  Sti'andi,  lit  riclai:  itcantti 
iiii^n'ii'11  i-niitiliiai't  ri\tuiii.      1  ii--^.      ^|)^.^l.l. 

iSii  —  I.  I'.  (ikisiiN.  (,',  ,ii/a'!r  ,'dt  r  -.■••listaudi^^>:  Aii/t.'tuir^  -.iir  i^t'i'nh'trisclwn 
and  ikiinonnidiiii  It-ldcrthttliiii^.      H.iilc. 

l.Sn) — I,.  I'.iJ  il;n-:l  I  .  Tli'iluHk^sltlm  "di  r  auijiilirliiiit'  .■I'liiitun^.  ;:dr 
(,ri(ih!i:  iji,  aiif  di'-  :rr'<r/-'/.'(;.s->/i,'vA  Ait  . .  ^^runh/risc/i  zii  tlitiitn. 
l''r,u;klur!  .iin    Mam. 

l.'^Jl-    [.     1,1  ^111  Crt"»:i/>iia!    .hi,t/\sis    and    (icunttry    of    Cin-^c    f.inti 

\\v^.-  (.4  '.C. 

iSj;  A.  K.  1'.  'MiN  FnK>l\KK  Sammliii,  systt'inati<c/i  i;t'<>rd'ui:r  und 
i-uilhilisJi  aiil^iii'itt<-r  i^iiimctri'i/iii-  .Intxa/^in.      licrliii. 

•'  i  111  iluii^  ilci   !■  l.ulii'ii,  ini:',ii-i  .'.ii  I'l'  -j).  .iii.  .n  uivi  'liT  .Xi-liiiHi'hkrit,'"  i.]..  /,  10-  ;;  1 . 

iS2-->.'i'/>i  'poiidan.Y  n/,r//)'''/iiiti:///i  <  t  p''nsi,/Ui-  |i  iMic  ]i,ir  .\.  (,)iH;tL-lct, 
tonic  III, 

1'.il;i  i>o:  "On  iluiiiii-  .i.iii-.  1111  |i!,in  1111  .Tii^lt-  v\  iiii  |i'iiiit.  ct  rmi  ili'inamle  ilo  r.iiie 
;ias..i'r  |  11  u-  |i..int  iinr  lioiti-  ■nil  cr.uju.-  K-  <i.;i-  dr  r.iiij;lr,  .U-  iiniiirn-  i|iic  I'.iiri- 
inU'iii"!  til-  ^.)it  lie  ^r.^niiciir  liuiiiiii.""  >.iluii  -ii  i'\  \irhul^i.  pp.  i(s\)-2'0.  Answer 
h_v  Iti.jiillifr,  I'MiK-  IV.  |ip,  2-v  (ifni'rali/iii^;  In-  -nluimii,  In-  j^ri,  ilu-  ri'-uli:  "Imu- 
k--  pl.in-  i.iii^fii-  (fun  li\  iitiii'-i'iiii'  .1  .li-u\  ii,ippi--.  intirci-ptcnt  -iir  li-  c.'-r^.  .i-yniploliquo 
»li-s  vcUiiiu--  (.ijuiv.ili-iiN."    f.)iiip:iri.*  11' lit'  1  I  ;. 

1S31  —  1'.  I,.  M,  il'TK'iiv.  AppHiati.'H  d'  I'al^l/ind  la  i:,i'awl:lri(  comprcnant 
la  ^fiDiiti It'  ana  ijK:  a  d<it\  :f  it  tn.'ii  .//ni,n'ioj/s,  troiaiciiic  (.■limon. 
r.in-; 

IM-.  -  4'.-;4:  :  I'i,.  I'.iri-,  1^-4.  :  ,.  ,:,,  ^\  :  ^  ■  >!.  i<i.  pii  |i.,i!.  iii\.  r.iri>,  iH;;. 
I'p.  ,,0  3"^      All  ii\  tic 'li-cii-.^i.'ii  "111). 


s.}       I  r(i,ii)S  i;o(tK  (>\  i'i\i>inN's  (»i    ii(;ri<i".>    iv 


1851  II  \  IJMi  I  :  M\,  111,(1  1'  I'.iKuiiN.  <;,,»mtr:^  A /hi'\ -.i^.  I'.crlin, 
J  H.lr.  1X31- iS-:. 

■■    I  iiriluil}^!  II,  "   I.    I  ■'4     H)l  ;     I  I.    I  44     I  i  1  . 

|.S^7— C.  kill.      I'i,-I'i,m,s  J'.tpfUiii/i.oi-  d,   l\il-,-hv  ,1  /./  J''iii,/n,   ,n;r /iS 
s:iiii/iiiiis  i/i-y/,'/'/-  is.  :■  partii.-.      I'.iri^. 
I'.i;;i  -    lo^i    lov. 

|S.)0  ().  C.itH.iiKW  /////,'i  th,.'rcti,\il.  ,-ii(:id,it,<ry  and  piihliai!.  A'/-  Mr'  ;/^c 
-/  T<ach,rs  >•/  ,!■  Ill,  III. try  M,t//i,  iiin/ns  ,iiid  i-l'  s,,/ liiii:/it  ^tiidcitti  :  with 
(■^/•,,ia/  riiinii.r  t,>  tht  tir^t  ■•diiiiK  ,<f  Hiilli'ii's  d^tir^c  and  Sim^'ni i  Euclid, 
a<  Ti  \/ />'<»,  /'(.  .7/.V1'  a  Slit  Jinn  ,,/  niisceHano'iis  /af'Iis.  an</  an  .If'/'t-ndix 
I'll  tlu   :,,>ii:,ti!i.al  dr.i^i.iu  <,/  f'lane  sii/ia,,.<.      l.diulon. 

"Apprii'liv;  I'n.l'li  ui-  ir;.ii:'.c  to  til':  •livi,ii.ii  ul  l''i.l.l~  .iii'l  c. •!,.■!  ~urriCf>'' 
p|i.   [iS    ivs;   p.inly  l.iKiii  li'iii  llir-i  li  (I'ioii.      >i-i- .1I-"  Kiilir  •  1  74"*'- 

|S.))      |)i;iMW.      /)i,    'I'aliiii- d,i-  i'i^iinn.      I  i.iriii^tadt. 

I  hi-  til'.    I-  l.ilv.  n  fi'iui  1..  W.'l  II  IN'..  M il'i.  Itii,  hcrsJi  it  .  Hjo.;. 

I.S;7  k.  r..|l>.  .-In  app,iid'\  !•>  th,  la>\:,  r  ,dlti''i!  ,'l  l:i(t!id\  F.i,  >n,n/s  of 
Ci.iiihtn  .  iniiltuiiin^. .. Units  It-r  tlh  .u'/iitirii  id' the  I'lobicnn  .(;,iiiil)ri(lf,'e 
ami  l.oiuliiii. 

1a.  i.)|.  IP-  7:  -,:•■ 

1S5J  — H.    Cm.    I'l.    I.\    l-KlM"li;l'        T/ii"i;ni,i    ,t    Fr.dl.nhs    d,     Gi.aiutrii 
iiim<  iilaiii .  'M.'idiiil  i.l.  rcvuL'  ut  (  ornt;rc  |i.ir  I",,  (".il.il.ni.      I'.iris. 
l'.i_;i--  107    ION;  d'  iA    |.,ir  ( '.inlui.  I'li.-.  in;.;,  pp.    i.,o-|.;i. 

1,^52  I'.  kt'MMKk.  Ilic  Wru'aiidliin;^  mid  'J'Juiiun,^  dn-  l-'iiclifn  in  euicr 
ktili,  '•.•II  C,'n>tiii,-t:, ,!!■•-  II.  J!,  ',,iii!i,ii-s-Ai/tKalvii.  .\Iit  .5  Sti.-liU.lfi.'ln. 
lki(lt.ll.i.T,L'.      6  -f  <)0  y\i. 

iS^T      1'.  Klil\Ni).     '•(  )n  .■^iiiiLr|i..Mti(>n."      'rr,tiis<ii-ti,ini  ft  trt   /\o\a!  .Sucuty 
'    rj  I'.diiilin,^!:.  1.^/5.  Wl.  -'71-^7;,  >   1   I'i-  \  . 

rills  p.ip.tiKaK.  1.  ii  ilif  iiii-i  pjrl.willi  -"liiii.iti-  ..f  tin-  l..i;..vMn.;  |.r.i!.!iMii  pi..ji..>c-.l 
ti.  l';..|.  "..I  k.  liiiii.l  Iv  ^;i  |..!in  K..I.1-..11  ;  ■■  I  1..111  .1  i^mn  ^'pLirc  i.iii.'  .|ii.iri<.T  i-  cut 
.ilT.  I..  (liM.lc  :l.f  i.'in.ii'iiiiif,'  i.:n..iu.in  ii.t..  I.'iir  -u.li  p.ir,-  \1\.\\  ;la-y  -lull  lie  iMp.il.!e  ..f 
foriiiiiii;  .1  s.|ii.iri-."  In  tli.'  "/ 1  :ii  .1,  ti.n,.  I  s,;  1 .  xwvi.  C^*-<^:  -  !  I'l--..  U'.l.iTl  Hr.i.liu 
li;t~  .n  p.ipi-r  1  mull.!  •■  I'l'.t.  --..r  KiiLll..!'-    I'r.il.k-ln  ..II  Mlp<.'ip..M!l..ll." 

i,S_;7  — 1-:    Cai.aiw.     Maiiiiil  dti   Cniui.iats   a  I'tdde  p"iyt,\-hni,;:u.      Paris, 
rmiic  I. 

l'ii;<>  -  ;  ;  4  :  "  1  "  iIiM'Ii-  -i  ui.-Ii  im..  Uv.  ^■\\\\\  pnrls  Ity  ini.-.\i.s  ..f  .in  .iro  willi  il> 
ii'iuii-.  ./,  ..n  iIk'  ciiciiintirciuf  ..!'  llic  i;:v.  ii  <ii.k>."  Tlii-.  i-  -latc.l  l.v  .\.  RKHlkKK 
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